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Abstracts of papers read at the plenary sessions
E N E R G Y  C H A N G ES IN  T H E  L IV IN G  ORG ANISM S 
E . J e n e y
DEPARTMENT OF PUBLIC HEALTH AND HYGIENE, MEDICAL UNIVERSITY, DEBRECEN
T he liv ing  o rg an ism s are p ra c tic a lly  n e v e r in a  co m p le te ly  s ta tic  s ta te . T h e  c o n s ta n t  
c h an g es  tak in g  p lace  in  th e  organism s n e c e ss ita te  th e  u p ta k e  and  u tiliza tio n  of en erg y . F ro m  
th is  p o in t of view  th e  liv in g  cells m u st b e  re g a rd e d  as specia l system s w ith  a c o n s ta n t  e n e rg y  
u p ta k e ,  release a n d  tu rn o v e r . The c o n su m p tio n  of fo o d stu ffs  p ro v ides th e  e n erg y  a n d  th e  
b u ild in g  blocks n ece ssa ry  fo r th e  m a in te n a n c e  of a  fa v o u rab le  ra tio  o f an abo lic  a n d  c a ta b o lic  
processes. E n erg y  is th e  ab ility  of a sy s te m  to  pe rfo rm  w ork.
F o r th e  u n d e rs ta n d in g  of life p h e n o m e n a  th e  know ledge of th e  u n d e rly in g  e n e rg e tic  
processes is in d isp en sab le . The neg lec tio n  o f th e  p rincip les o f  b ioenergetics lead s n ecessa rily  
to  v ita lis tic -id ea lis tic  ex p lan atio n s as “ v is  v i tá l is ”  e tc . I n  o rd e r to  ap p ro ach  th is  d iff ic u lt  fie ld  
o f  n a tu ra l  sciences th e  biologists m u st k n o w  th e  basic co n cep ts  o f th e rm o d y n am ics  a n d  b io ­
en erg e tic s .
T he q u estio n  h as  o ften  been ra is e d  w h e th e r o r n o t th e  second law  o f th e rm o d y n a m ic s  
is  v a lid  for th e  liv in g  organism s.
A ccording to  th e  f irs t  law  of th e rm o d y n a m ic s  th e  h e a t  is one of th e  b a s ic  fo rm s o f 
e n erg y . In  a c losed sy s tem , th e  sum  o f  a ll energ ies rem a in s c o n stan t.
T he second law  deals w ith  th e  p o ss ib il ity  o f t ra n s fo rm a tio n  be tw een  th e  v a r io u s  fo rm s 
o f en ergy  and a lso w ith  th e  tra n s fo rm a tio n  of energy  in to  useful w ork. T h u s, th e  to ta l  a n d  
c o n s ta n t  conversion  o f  h e a t in to  u sefu l w o rk  is im possib le. T he h e a t engines re lease  th e  m a jo r  
p a r t  o f th e  p ro d u c ed  h e a t w ith o u t c o n v e r tin g  i t  in to  w ork .
T he m ech an ica l, chem ical an d  so m e o th e r  fo rm s o f en erg y  can  q u a n ti ta t iv e ly  be  c o n ­
v e rte d  in to  h e a t. I n  th e  opposite d ire c tio n  th is  process is n o t q u a n tita tiv e . A f ra c t io n  o f  th e  
e n e rg y  is needed fo r  th e  m olecular m o v e m e n t an d  th e re fo re  i t  c an n o t be l ib e ra te d . T h is  p a r t  
o f  th e  energy is c a lled  “ in n er energy”  o f  a  sy s tem  in  c o n tra s t  to  its  “ free e n erg y ”  (F )  w h ich  
is av ailab le  for th e  p erfo rm ance  of u se fu l w ork . T he to ta l  h e a t  c o n te n t o f a  sy s tem  a t  c o n s ta n t  
p ressu re  and  te m p e ra tu re  is called e n th a lp y  (H ) w hich is th e  sum  of free  a n d  in n e r  e n erg y . 
T h e  in n er energy  is  p ro p o rtio n a l to  th e  a b so lu te  te m p e ra tu re  (T). I t  is u su a lly  d e n o te d  as T S ,
” S”  being th e  en tropy . This is th e  so called  e n tro p y  fa c to r; w ith  o th e r  w ords bound
energy:
H  =  F  +  TS
In  o rder to  u n d e rs tan d  th is e q u a tio n  th e  q u a n ti ta t iv e  re la tio n  b e tw een  w o rk  a n d  h e a t 
p ro d u c tio n  (law  o f  J o u l e ) m ust be  k n o w n . I f  a sy s tem  p erfo rm s w ork (W ) a n d  p ro d u c es  o r 
consum es h e a t  e n e rg y  (Q) th e  d ire c tio n  an d  a m o u n t o f w ork  and  also th e  a m o u n t o f h e a t  
p ro d u ced  m ay  b e  d iffe ren t, how ever, th e  d ifference Q — W  is a lw ays th e  sam e a n d  i ts  v a lu e  
is ch a ra c te ris tic  fo r  th e  system  if  th e  in it ia l  an d  end v a lu es rem ain  th e  sam e. T h e  sam e  is tru e  
fo r  th e  chem ical re ac tio n s . This is e x p re ssed  b y  th e  law  o f H e s s . T he e n e rg y  ch an g e  o f a  sy s tem  
is: E  =  Q — W . T h e  system  m ay  ta k e  u p  or m ay  re lease  h e a t (Q). T he sy s te m  m a y  p e rfo rm  
w o rk  itse lf o r som e o u te r  force m a y  p e rfo rm  w ork on th e  system . T he v a lu e  o f  e n e rg y  c a n , 
th e re fo re , be ex p ressed  by  th e  re sp ec tiv e  v a lu es o f h e a t  a n d  w ork  and  does n o t  d e p en d  on th e  
in te rm ed ia te  c h an g es  tak in g  p lace  in  th e  system . E n e rg y  =  in te n s ity  fa c to r  m u ltip lie d  b y  
th e  cap ac ity  fa c to r .  In  th e  case o f h e a t  en erg y  (Q) th e  te m p e ra tu re  (T) is th e  in te n s i ty  fa c to r
a n d  th e  -=- v a lu e  th e  capacity  fa c to r .  T h e  p a r t  o f th e  h e a t energy  o f a  sy s te m  w hich  is
a b le  to  p ro d u ce  a  change of 1° C
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Q (c a lo ry )  =  T  ( te m p e ra tu re )  X „  ^  (calory)— 
x  r  '  T  ( tem p era tu re )
As th e  Q — W  v a lu e , th e  —  fu n c tio n  is  also  su itab le  fo r th e  p re d e te rm in a tio n  of
th e  b eh av io u r an d  changes o f physicochem ical sy s te m s . T herefo re , th is  fu n c tio n  h as been  
ca lled  entropy  a n d  d e n o te d  “ S ” .
T he change o f free  e n e rg y  is equ iv a len t w ith  th e  m ax im al a m o u n t of w o rk  w hich th e  
sy s te m  is able to  p e rfo rm . T h is  re la tionsh ip  is g iv en  b y  th e  follow ing e q u a tio n :
W  (m ax im al a m o u n t o f w ork) =  Q -? 1 or W  =  Q — ("-5 -1  T2.
In  th e  b io logy n o t  th e  a b so lu t am o u n t o f e n e rg y  c o n ta in ed  b y  th e  v a rio u s  system s is 
im p o r ta n t  b u t  th e  ch an g e  in  en erg y . Thus,
H =  F  + T S
H  =  th e  change  in  h e a t  co n ten t
F  =  th e  change  in  free  energy  (a fte r w o rk  a t  c o n s ta n t  vo lum e an d  te m p e ra tu re ) .
G =  th e  change  in  free  e n th a lp y  (a fte r  w o rk  a t  c o n s ta n t volum e an d  te m p e ra tu re )
S =  th e  change in  e n tro p y
T he en tro p y  can  a lso  b e  expressed  in calories. I t s  ch an g es (AS) are  expressed  as calo ry  
p e r  m ol pe r ab so lu te  te m p e ra tu re .
E n tro p y  is th e  p a r t  o f t o ta l  energy of a  sy s te m  o r  chem ica l reac tio n  w h ich  c an n o t be  
c o n v e rte d  in to  useful w o rk . T h e  p ro b a b ility  of th e  m a in te n a n c e  (s ta b ility )  o f a sy s te m  is also 
m e a n t  b y  th is  term .
I f  fo r exam ple  th e  ice  o f 0° C will be h e a te d  a n d  th is  re su lts  in  th e  fo rm a tio n  o f w a te r , 
e q u a lly  o f 0° C te m p e ra tu re ,  th e  crysta lline  s tru c tu re  o f  th e  w a te r  is destro y ed . D u rin g  th is  
p ro cess  all th e  h e a t is u sed  fo r  th e  increase o f e n tro p y  (A H  a n d  AS are positive). As no  u sefu l 
e n e rg y  is o b ta in ed  F  =  0.
T h e  a m o u n t o f  e n e rg y  is e x p re ssed  in  c a lo rie s  o r  in  ergs, as all th e  fo rm s o f en ergy  
be  c o n v e rted  to  h e a t o r w o rk -u n its .
T he calo rim etry  g ives no  c lear-cu t in d ica tio n  of th e  free  en erg y  changes (A F). T h e  d irec t 
m ea su re m e n t of th e  ch an g es in  free  energy (AF) is o n ly  possib le  in  th e  case b iochem ical reac ­
tio n s  assoc ia ted  w ith  m e a su ra b le  e lec tro d p o ten tia l-ch an g es. I n  a ll o th er cases th e  eq u ilib riu m  
c o n s ta n ts  o f th e  reag en ts  a n d  t h a t  o f  th e  end p ro d u c ts  m u s t  b e  d e te rm in ed . T he d ifference  b e ­
tw e e n  th e  A F  v a lu e  o f th e  s y s te m  a t  tw o d iffe ren t te m p e ra tu re s  is a m easure  o f th e  ten d e n cy  
o f  th e  sy s tem  to  reach  a n  e q u ilib ru m . I f  th e  A F v a lu e  is n e g a tiv e  th e  reac tio n , in  th e  presence 
o f  a  su itab le  enzym e, ta k e s  p lace  ( exergonic rea c tio n ). I n  th e  case of p o sitive  A F  v a lu e  th e  
re a c tio n  can  on ly  p ro ceed  i f  i t  is coupled w ith  a n  ex erg o n ic  re ac tio n  (endergonic reaction). 
I f  th e  changes in  h e a t c o n te n t  a re  ta k e n  in to  a cc o u n t (A H ) th e  co rresponding  “ e x o th e rm ic ” 
a n d  “ e n d o th e rm ic  re a c tio n ”  ex p ress io n s can be  u sed . A t one  side o f th e  th e rm o ch em ica l equ- 
t io n s  th e  h e a t  of th e  re a c tio n  a n d  th e  am o u n t o f  h e a t  g iv en  off ( — ) or ta k e n  u p  ( + )  m u st 
b e  n o te d . In  such  e q u a tio n s  th e  s ta te  of th e  v a rio u s  su b s ta n c es  (solid, liq u id , gazeous), th e  
v a lu e s  o f  th e  te m p e ra tu re  a n d  p re ssu re  m ust be g iv en . I f  n o t  m en tio n ed , s tab il s ta te  a t  25°C 
a n d  1 a tm . p ressu re  is m e a n t. I n  th is  th e rm o d y n am ic  s ta te  th e  h e a t  c o n ten t (H ) o f com pounds 
is  e q u a l to  th e ir  fo rm a tio n  heat.
I n  th e  case of b io lo g ica l p rocesses th e  p ro b lem  arises  in  how  fa r can  th e  energe tics of 
g ro w th  a n d  re p ro d u c tio n  b e  reco n c iled  w ith  th e  second  law  o f th erm o d y n am ics . T he g ro w th  
a n d  d ev elo p m en t o f o rg an ized  liv in g  s tru c tu res  is a sso c ia ted  w ith  a decrease in  e n tro p y  and 
a n  in crease  in  free energy . T h is  is m ad e  possible b y  in c re ase  in  en tro p y  and  decrease  in  free 
e n e rg y  ta k in g  p lace d u rin g  th e  o x id a tio n  of v a rio u s  re s p ira to ry  su b s tra tes . T h erefo re , th e  
seco n d  law  is va lid .
T h e  fo rm atio n  o f c a rb a m id  fro m  N H 3 in  th e  liv in g  o rg an ism  is a t  f irs t  sigh t also p rob le­
m a tic  fro m  th e  p o in t o f v iew  o f  energe tics. H ow ever, th is  p rocess is a  fa irly  com p lica ted  one 
a n d  th e  d e ta ils  in d ic a te  t h a t  th e re  is no c o n tra d ic tio n  to  th e  second law . T he o rn ith in e  > 
c itru llin e  tran s fo rm a tio n  is a sso c ia ted  w ith  th e  u p ta k e  o f N H 3 a n d  C 0 2 an d  th e  re lease  o f 
H 20 .  T h e  n e x t step , th e  c itru llin e  - > arginine t ra n s fo rm a tio n , is also connected  w ith  N H 3 
u p ta k e  a n d  th e  release o f H 20 .  T h e  arg in ine  fo rm ed  is th e n  sp lit b y  th e  arg inase  in to  o rn ith in e  
a n d  c a rb am id .
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T he photosyn thesis  is associated  w ith  an  increase  in e n tro p y . T he to ta l t r a n s fo rm a tio n  
of ra d ia tio n  in to  ch em ica l energy  is th e rm o d y n am ica lly  im possib le . T he red u ctio n  o f  one  m ole 
o f C 0 2 req u ires  4 lig h t q u a n ta  (E  =  4 hv).
T he a ssim ila tio n  o f a tm o sp h eric  nitrogen  ta k e s  p lace  in  th e  ro o t tu b ercu le s  o f  L egu- 
m inosa a t  0,2 a tm . 0 2 an d  0,8 a tm . N 2 p re ssu re . N itra te  is fo rm ed  in  very  low c o n c e n tra tio n s  
(0,0001 m ol/1). T h is  p rocess is connected  w ith  a decrease  in  free energy  and th e re fo re  i t  p ro ­
ceeds sp o n tan eo u s ly .
T he a ss im ila tio n  in  th e  liv ing  o rg an ism s m ay  be photosynthetic  and  chem osynthetic. 
T he p h o to sy n th es is  is a  specific p ro p e rty  o f o rgan ism s endow ed  w ith  p ig m en t sy s te m s . T he 
o th e r o rgan ism s u tilize  for sy n th e tic  processes th e  en erg y  re leased  during  th e  o x id a tio n  of 
v arious su b stan ces . A ll red u ctiv e  processes a re  a sso c ia ted  w ith  energy  u p ta k e  a n d  lea d  to  
th e  syn thesis o f  p ro to p la sm ic  c o n s titu e n ts  (a ss im ila tio n ).  All o x idations re lease  en erg y  
(d issim ila tion). T h e  fo rm  of assim ila tion  is d iffe ren t in  th e  autotrophic  and  heterotrophic o rg a ­
nism s.
T he a u to tro p h ic  organism s u su a lly  ta k e  u p  on ly  in o rg an ic  substances. B y  th e  use  o f 
th e  ra d ia tio n  e n erg y  of th e  sun and  b y  m eans of th e  en erg y  re leased  du ring  th e  o x id a tiv e  
processes th e  in o rg an ic  substances a re  co n v erted  in to  o rg an ic  ones. Such a  p ro cess  is th e  
p h o to sy n th e tic  a ss im ila tio n  of C 0 2 in  g reen  p lan ts .
n  C 0 2 +  n  H 20  +  Q =  (C H 20 )„ +  n  0 2
T his is th e  m a jo r ro u te  fo r th e  u til iz a tio n  of C 0 2 in  th e  sy n th esis  of en erg y -rich  organ ic  
com pounds.
T he h ig h er heterotrophic o rgan ism s are  u n a b le  to  do th is . T h ey  tak e  up  th e  o rg an ic  
su bstances fro m  th e ir  env ironm en t.
T he prototrophic  o rganism s, fo r ex am p le  th e  N 2-b in d in g  b a c te ria  tak e  an  in te rm e d ia te  
position . As to  th e  u p ta k e  of c a rb o h y d ra te s  th e y  b e h av e  like h e te ro tro p h s , w h e rea s  th e ir  
n itrogen  re q u ire m e n t is fulfilled by  an  “ a u to tro p h ic  m ec h an ism ” .
T he liv ing  o rgan ism  is able to  m a in ta in  i ts  m olecu les an d  a to m s in  a h ig h ly  o rg an ized  
s ta te  only b y  ta k in g  u p  “ n eg ative  e n tro p y ”  from  th e  e n v iro n m e n t (Sc h r ö d in g e r ). T h e  sam e 
princip le  is v a lid  fo r th e  po lariza tio n  o f nerv es (v . M u r a l t ). A n u m b er o f b io lo g is ts , w hen 
speak ing  a b o u t e n tro p y , m ean  n o t th e  p h y sica l te rm  b u t  so m eth in g  else w hich  is  called  b y  
B aas-B ec k in g  as “ d iss ip a tio n ” . T he d iss ip a tio n  o f n o n -liv in g  m a tte r  is th e o re tic a lly  re v e r­
sible, how ever .th *  d issip a tio n  of m a t te r  due  to  th e  d e a th  o f th e  organism  is irrev e rs ib le .
The lec tu re  h as pa id  a tte n tio n  to  th e  “ dynam ic  eq u ilib riu m ”  concept o f L e  Ch a t e l ie r . 
I t  has been p o in te d  o u t  th a t  th e  liv ing  o rgan ism s, th e  cells re p re se n t “ open sy s te m s”  (B e r - 
ta l a n ff y , P r ig o g in e ). T he second law  o f th e rm o d y n am ics  is va lid  for th e  o p en  sy s te m s if 
th ey  are  s tu d ied  in  connection  w ith  th e ir  e n v iro n m en t. E m p h a sis  was laid  on th e  h ig h -en e rg y  
p h o sp h a te  b o u n d s  w hich  are p ro b ab ly  th e  single en erg y  sources d irec tly  av ailab le  fo r  th e  cells. 
I t  seems th a t  o f te n  S H -com pounds serve  as carrie rs  b e tw een  th e  o x id a tio n -red u c tio n  sy s tem s 
and energy  tu rn o v e r  (ATP^=± A D P A M P). T he p ro b lem s of coupled reactions a n d  th o se  of 
aerobiosis an d  anaerobiosis were also considered . T h e  sequence  of anaerob ic  an d  a e ro b ic  re a c ­
tions du rin g  ce llu la r re sp ira tio n  m akes th e  stepw ise  re lease  o f energy  possible a n d  th u s  th e  
H 2 of re sp ira to ry  su b s tra te s  is no t o x id ized  a t  once. T h e  o rd e r o f m ag n itu d e  of e n e rg y  re lease  
in b io ch em is try  is a b o u t 10 K cal/m ol. T h e  p ro b lem  o f  en erg y  c o n te n t of food a n d  t h a t  o f th e  
a c tiv a tio n  e n e rg y  w as also discussed.
F in a lly  som e m odell ex p erim en ts  w ere p re se n te d  from  m y  la b o ra to ry  on  th e  e ffec t of 
som e b io c a ta ly sa to rs  on th e  h ea t p ro d u c tio n  (/dH ) d u rin g  th e  fe rm e n ta tio n  of g lucose  in  y eas t 
cells. T hese re su lts  c an n o t be dea lt w ith  in  d e ta il. R e ac tio n s  assoc ia ted  w ith  “ n e g a tiv e  re ac tio n  
h e a t”  were also o b served . Some tim e  ago th e  op in io n  w as w idesp read  th a t  only re a c tio n s  co u p ­
led w ith  th e  re lease  o f h e a t can proceed  sp o n tan eo u s ly . T h is view  can n o t be m a in ta in e d  as 
in d ica ted  b y  th e  ex am ple  o f cooling m ix tu re s . T h u s, th e  m ix ing  of ice w ith  so d iu m  chloride  
c ry s ta ls  re su lts  in  th e  so lu tion  of N aCl (e n d o th e rm ic  re ac tio n ) an d  th e  system  is coo led  dow n 
to  - 1 8 ,4 °  C.
In  c o n tra s t  to  th e  classical th e rm o d y n a m ic s  sev e ra l ex am ples are now  k n o w n  fo r th e  
u n ex p ec ted  in crease  in  free energy. T hese  d iscoveries a re  d u e  to  s tu d ies  on en erg e tic a l p ro b lem s 
b y  s ta tis tic a l m e th o d s. T he large n u m b e r o f m olecu les in  a sy s tem  m akes i t  u n d e rs ta n d a b le  
th a t  in these  sy s tem s th e  s ta tis tic a l ru les  a re  v a lid . T h e  m olecu lar system s e x h ib it  q u a n tu m  
p ro p erties . T h e  en erg y  of m olecules (a to m s) does n o t  change  co n tinuously  b u t  in  q u a n ta . 
T he classical th e rm o d y n am ics  is fu lly  va lid  o n ly  in  th e  g ra v ita tio n a l space b u t  n o t  in  th e  
b io ch em istry .
T he h ig h  n u m b er of energy leve ls in  a  g ro u p  of m olecules or a ro u n d  th e  n u c leu s  o f  an 
a to m  m akes th e  d is tr ib u tio n  of molecules, a to m s a n d  ra d ic a ls  a t  d iffe ren t energy  lev e ls possible.
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T h u s , o f  th e  isom ers o f a  co m p o u n d  th e  s tru c tu re  co rre sp o n d in g  to  th e  g iven  e n erg y  lev e ls  
is th e  m o s t p ro bab le . I t  is also tru e  t h a t  all sy s tem s te n d  to  reach  a possib ly  m in im al en erg y  
lev e l. T h e  fo rm a tio n  o r n o t fo rm a tio n  o f a  g iven  m o le c u la r  s tru c tu re  d ep en d s on  th e  jo in t  
a c t io n  o f  energe tic  a n d  s ta tis t ic a l  fac to rs . T his re la tiv e  p ro b a b ili ty  gives th e  m o lecu la r basis 
o f  e n tro p y  changes. T h e  en erg y  levels, or w ith  o th e r  w o rd s  th e  h e ig h t o f th e  e lec tro n  p a th ,  
is d e te rm in e d  b y  th e  m o v em en t o f  a to m s an d  m olecu les. T h e  h igher is th e  freed o m  o f m o v e ­
m e n t  th e  closer are  th e  en erg y  leve ls to  each  o th e r. T h e  freedom  of H 20  m olecu les in  w a te r  
is m u c h  h ig h er th a n  in  th e  ice (K lo tz). In  th e  case o f  th e  w ater-ice  sy s tem  th e  d irec tio n  o f  
c h a n g e  in  e n tro p y  is d irec tly  v isib le  fro m  th e  p ro p e rtie s  o f  substance.
T h e  c o p p er-p ro te in  com plexes a re  fo rm ed sp o n ta n e o u s ly  (:P r. -f- Cu++ P r . — Cu++ :) 
a l th o u g h  th e  endogenous en erg y  o f  th e  P r. — C u ' co m p lex  is h igher b y  3 K cal/m o l th a n  
t h a t  o f  th e  p ro te in  an d  Cu++ se p a ra te ly .
T h e  ex p la n a tio n  o f th is  p h en o m en o n  m ay  be t h a t  th ese  su bstances a re  d isso lved  in  
w a te r ,  f irm ly  b o u n d  to  w a te r  m olecules. T he fo rm a tio n  o f  th e  P r. — Cu++ co m plex  is a sso ­
c ia te d  w ith  th e  re lease  o f  th e  “ fro zen  w a te r” , as th e  H 20  o f  b o d y  flu ids is called , b ecau se  o f its  
m o le c u la r  s tru c tu re  w h ich  is sim ila r to  th a t  o f th e  ice. C onsequently , th e  freed o m  o f th e  
m o v e m e n t o f  th e  m olecules b ecom es g re a te r  a n d  th is  re su lts  in  an  increase  o f e n tro p y  
(K l o t z ).
T h e  d é n a tu ra tio n  o f p ro te in s  is also co n n ec ted  w ith  a  considerab le  in crease  o f e n d o ­
g en o u s en erg y . T he p ro te in s  in  v iv o  are  h igh ly  o rie n te d  system s. The d é n a tu ra t io n  lead s to  
th e  d e so rg an iz a tio n  o f th is  s tru c tu re . T herefo re , th e  free d o m  of m ovem en t o f th e  m olecu les 
b eco m es g re a te r . T h is m a y  ex p la in  th e  o b se rv a tio n  o f K u n it z  t h a t  th e  d é n a tu ra tio n  of p ro te in s  
is a s so c ia te d  w ith  an  increase  in  endogenous energy  a n d  th e  e n tro p y  of th e  sy s tem  increases. 
A c co rd in g  to  K lotz th e  increase  in  e n tro p y  is due  to  th e  change in  b o u n d  w a te r.
A ll th ese  ex am p les in d ic a te  t h a t  th e  law s of p h y sic s  a re  valid  for th e  liv ing  o rg an ism s 
as w e ll, ho w ev er, th e  s tru c tu re  o f  th ese  la t te r  g re a tly  m od ifies th e  effect o f p h y s ic a l forces. 
T h is  e x p la in s  th e  u n iq u e  p ro p e rtie s  o f th e  liv ing  sy s tem s.
T H E  P E R M E A B IL IT Y  O F  C E L L  M E M B R A N E S 
L . J e n d h a s sik
RESEARCH DEPARTMENT FOR PHYSIOLOGY AND PHYSIOLOGICAL CHEMISTRY,
EÖTVÖS LORÁND UNIVERSITY, BUDAPEST
T h e  s tu d y  of p e rm e ab ility  is one of th e  m o st im p o r ta n t  ch ap ters  in  g en era l p h y s i­
o lo g y  a n d  th e re fo re  i t  is n o t  easy  to  give a  sh o rt a c c o u n t o f  it .  T he a im  o f th e  p re se n t su rv e y  
is to  d ire c t  a tte n tio n  to  th e  m o st im p o r ta n t  a ch iev em en ts  a n d  to  sum m arize  m y  ow n id eas. 
As f in a l  conclusion  can  n o t  be  d ra w n  fo r th e  p re sen t, som e earlie r concep ts m u s t n o t  b e  n e g ­
le c te d  a n d  th e  d ev e lo p m en t o f o u r id eas concern ing  th e  p ro b lem  of p e rm e ab ility  m u s t also  
b e  t r e a te d .
O f a ll th e  m em b ran es occu rrin g  in  th e  o rgan ism s th o se  of th e  cell su rface  a re  th e  m o st 
im p o r ta n t  ones. H ow ever, d a ta  a re  also a cc u m u la tin g  as to  th e  p ro p e rtie s  o f  th e  m eb ran es  
s u rro u n d in g  v a rio u s cell o rganells . T h e  e lu c id a tio n  o f th e  fu n c tio n  of cell m em b ran es is d if f i­
c u lt  b e c a u se  o f th e ir  com plex  ro le. I n  ad d itio n  to  th e ir  m ech an ica l fu n c tio n  th e y  se rv e  as 
re g u la to rs  o f th e  u p ta k e  o f n u tr ie n ts  a n d  re lease  o f  m e ta b o lic  endp ro d u cts .
T h e  s tu d y  of p e rm e a b ility  w as s ta r te d  earlie r th a n  th e  ex istence o f cell m em b ran e s  
w as g e n e ra lly  accep ted . I n  o u r c o u n try  th e  la te  p ro fe sso r T e l l y e s n ic k y  has n o t  a ccep ted  
th e  id e a  fo r  a  long tim e . O n th e  o th e r  h a n d , th e  v a rio u s  re su lts  o b ta in ed  d u rin g  th e  s tu d y  o f 
p e rm e a b il i ty  c le ra ly  in d ic a te d  th e  ex is ten ce  of a  m e m b ra n e  of th e  cell su rface . E a rlie r  th e  
te rm s  “ d iffu s io n ”  an d  “ osm osis”  w ere used  in  c o n n ec tio n  w ith  th e  u p ta k e  an d  re lease  o f  
su b s ta n c e s  b y  th e  cell. L a te r  on, a f te r  th e  concep t o f o sm o tic  p ressure  w as evo lved , th e  u se  
o f th e  te rm s  “ p e rm e a tio n ”  a n d  “ p e rm e a b ility ”  b ecam e  w id esp read . T he ex is ten ce  o f th e  
m e m b ra n e  o f m uscle f ib re  w as e a rly  recognized  b u t  th e  d o u b le  s tru c tu re  o f th e  sa rco lem m a  
w as a lso  k n o w n . T he o b se rv a tio n  o f iso la te d  m uscle f ib re s  in  n /10 N aO H  u n d e r  th e  m icroscope  
c le a r ly  in d ic a te s  th a t  th e ir  w hole c o n te n t  becom es d isso lv ed  in  a  few  seconds a n d  o n ly  th e  
o u te r  sa rco le m m a -la y e r  re m a in s  in ta c t .  T he a d v e n t o f e le c tro n  m icroscopy  m ad e  a  m ore 
th o ro u g h  s tu d y  possib le. I t  w as e s tab lish e d  th a t  th e  “ s t ro m a ”  rem ain ing  a f te r  haem o ly sis  
o f re d  b lo o d  cells is a c tu a lly  a  m em b ran e  covering  th e  c o n te n t. T herefore, th e  “ sponge- 
th e o ry ”  o f  B r in k m a n  a n d  Sz e n t -G y ö r g y i h ad  to  b e  re je c te d . T o-day  d a ta  a re  a c c u m u ­
la t in g  to  sh o w  th e  s tru c tu re  o f  cell m em b ran es, f i r s t  o f a ll th e  ex istence of lay e rs  th e y  are  
c o m p o sed  o f. R e ce n tly  Gu b a  succeeded  in  d e m o n s tra tin g  th e  pores o f th e  cell m em b ran es .
12
T hese resu lts , as w ell as th e  studies d e v o te d  to  th e  chem ical co m p o sitio n  of th e  s tro m a  in d i­
c a te d  a “ sandw ich” -like  o r even m u ltip le  sandw ich-like  s tru c tu re  o f th e  m em branes w hich 
a re  com posed of a lte rn a tin g  lipoid a n d  p ro te in  layers. T he e x is ten ce  of th e  cell m em branes 
co u ld  be  q u estio n ed  e v en  in  th e  p a s t  o n ly  because  no a t te n tio n  w as p a id  to  th e  b eh av io u r 
o f  th e  p ro to p lasm  o f  th e  dam aged cell w hich  com es in c o n ta c t  w ith  tis su e  flu id s or R inger 
so lu tio n . In  c o lla b o ra tio n  w ith  G. Ge l e i  I hav e  d raw n  th e  a tte n tio n , as early  as 1944 —1950, 
to  th e  effect o f th e  Ca++ ion c o n ten t o f  tissu e  f lu id s or sa line  w h ich  re su lts  in  an  irreversib le  
d am age to  th e  p ro to p la sm ic  s tru c tu re . I n  th e  absence  of a sem ip erm eab le  cell m em b ran e  th is  
w ould h appen  a lw ay s to  an y  cell.
A n u m b er o f d a ta  are availab le  as to  th e  th ick n ess o f cell m em b ran es  (3 —100 p,). F ro m  
or th ro u g h  th e  cell m em b ran es lipo ids can  be  secreted  in to  th e  su rro u n d in g  m edium  u n d e r 
physio log ical co n d itio n s  (H a n ste en  — Cr a n n e r  etc.).
T he earlie st th e o ry  of se lective p e rm e a b ility  is know n as th e  “ sieve th e o ry ” based  on 
th e  concep t th a t  th e  diameter o f the pores  o f th e  m em b ran e  re g u la te s  th e  e n try  o f m olecules 
o f  va rio u s sizes. A g en era l v a lid ity  fo r th is  th eo rv  was on ly  c la im ed  b y  R u h l a n d  in connection  
w ith  his stud ies on  Beggiatoa m ira b ilis , a  su lfu r b ac teriu m . T h e  b a c te r iu m  deserves th e  n am e 
“ m irab ilis”  p ro b a b ly  j u s t  for th is  re a so n . H ow ever, th is  th e o ry  c an n o t ex p la in  th e  u p ta k e  
o f  colloidal or ev en  m icroscopic p a r tic le s  (phagocytosis).
By th e  end  o f th e  las t c en tu ry , th e  lipoid-theory  o f  O v e r to n  o pened  new  horizons in  
th is  field . A ccord ing  to  Overton  th e  cell m em brane  b eh av es as a com plex  b o d y  com posed 
m ain ly  of lipoids, i. e. p h o sp h a tid s  a n d  cholestero l. T he d e fin itio n  “ lip o id ”  refers to  th e  so lu­
b ility  p rop erties  o f th e  various su b s ta n c es . H ow ever, th is  d e fin itio n  is too  rig id  an d  sim plified . 
T h u s, th e  lec ith in e  is d issolved in  w a te r  to  a h igh  e x te n t b u t  n o t  in  ace to n  an d  u n d e r d ry  co n d i­
tio n s no t even in  e th e r . S im ilarly  th e  so lu b ility  in  e th e r of t r ip a lm it in e  o r t r is te a rin e  is low. T he 
cerebrosids are n o t  eas ily  dissolved in  h y d ro c a rb o n s , cephalines in  alcohol, e tc . T he pa ra lle lism  
be tw een  p e rm e ab ility  and  lipoid so lu b ility  is re s tr ic te d  to  a sm all g ro u p  of substances. T h ere ­
fore, no c lear-cu t co rre la tio n  could be  d e te c te d  betw een  th e  good lipo id  or poor w a te r so lu b ility  
o f th e  various su b s ta n c es  and th e ir  a b il i ty  to  e n te r  th e  cells. O n th e  c o n tra ry , th e  p e rm e ab ility  
o f w a te r  and th a t  o f  a  nu m b er of w a ter-so lu b le  su b stan ces is ex ce llen t.
Since th e  p ro p o sa l of Ov e r to n  several au th o rs  e n d ea v o u red  to  su p p o rt his th eo ry . 
H ow ever, no c le a r-c u t resu lts  w ere o b ta in e d , p a r tic u la r ly  as no a tte n tio n  was p a id  to  th e  
n a tu re  of th e  lip o id s co n ta in ed  b y  th e  cell m em branes and  to  th e  s tu d y  of so lub ility  o f va rio u s 
su b stan ces in  th e se  lipo ids. The p re s tiq e  o f N e r n s t  g re a tly  c o n tr ib u te d  to  th e  accep tan ce  o f 
th e  lipo id -th eo ry . I t  gained  in im p o rta n c e  th ro u g h  th e  th e o ry  o f Me y e r  w ho em phasized  th e  
lipo id  so lub ility  o f  th e  narcotica.
Overto n  d iv id e d  th e  v a rio u s  su b s tan ces in to  g ro u p s acco rd ing  to  th e ir  a b ility  fo r 
p e n e tra tio n  (good , m edium , poor). T h ese  groups are em p iric  in  n a tu re  an d  co n ta in  th e  e x ­
cep tions to th e  ru le  o f lipoid th eo ry . T he g re a te s t d iff icu lty  is th e  e x p la n a tio n  of th e  h ig h  
p e n e tra tio n  r a te  o f  w a te r. T herefo re , a  n u m b er o f a u th o rs  en d eav o u red  to  su p p lem en t th e  
lipo id  theory . B y  th a t  tim e little  a t te n tio n  w as pa id  to  p h ag o cy to s is  as th e  physicochem ical 
ex p lan atio n  of su ch  a com plex p h en o m en o n  seem ed hopeless. H ow ever, even am ong th e  v ita l 
dyes th ere  are  som e colloidal su b s ta n c es . T he d ifficu lties a re  p a r tly  overcom e b y  th e  o b se r­
v a tio n s m ade on  th e  a lcalic  or acid ic  oil m ix tu re s  of N ie r e n s t e in . F irs t  o f all th e  b e h av io u r 
o f th e  w ater-so lu b le  v i ta l  dyes cou ld  b e  u n d e rsto o d  on th e  b asis o f  th ese  m odell e x p erim en ts . 
N a th an son  p o in te d  o u t very  early  t h a t  th e  lec ith ine  d isso lved  in  w a te r  ex h ib its  h a rd ly  a n y  
lipophilic  p ro p e rtie s . T he mosaic c o n c e p t of th e  cell m em b ran e  also d a te s  b ack  to  N a th a n so n . 
A ccording to  th is  id ea  th e  lipoid p a r ts  o f th e  cell m em b ran es a re  se p a ra te d  from  each  o th e r  
by  hy d ro p h ilic  can a ls . In  th e  o p in io n  o f Co lla n d er  o n ly  m olecules n o t larg e r th a n  4 Â can  
cross th e  h y d ro p h ilic  canals. T his is th e  size o f a carb am id  m olecule. S om ew hat h ig h er v a lu es 
w ere rep o rted  o n ly  fo r some p la n t cells (H ö f l e r ). T he m ore  re ce n t th eo ries are  all com plex  
a n d  based e sse n tia lly  on a reco n c ilia tio n  of th e  sieve an d  lip o id  theo ries .
I t  is in te re s t in g  to  no te  t h a t  in  th e  early  tw en tie s  th e  a d so rp tio n  th eo ry  of T r a u b e  
was strong ly  su p p o rte d . A ccording to  th is  id ea  th e  p rocess o f a d so rp tio n  is a p re req u is ite  o f 
perm eation . T h is  is p robab le  due to  th e  ex ac t ex p erim en ts  o f  W a rbu rg  carried  o u t b y  th is  
tim e. Only a f te r  th e  e lucidation  o f th e  physical n a tu re  a n d  m ech an ism  of ad so rp tio n  becam e 
clear th a t  th e  ad so rp tio n  th eo ry  o f  p e rm e a tio n  can n o t be  m a in ta in e d  an y  longer.
The sc ien tis ts  try in g  to  f in d  a su itab le  ex p lan a tio n  fo r p e rm e ab ility  hav e  p a id  no a t t e n ­
tio n  to  th e  B r in k m a n  — Szen t-Gy ö r g y i phenom enon acco rd in g  to  w hich  th e  su rface -ac tiv e  
su bstances sp re ad  w ith  an  a s to n ish in g  speed on th e  su rface  of w a te r  (a p p ro x im ate ly  1 m /sec). 
A ccording to  m y  experience th is  p h en o m en o n  is show n n o t o n ly  b y  th e  “ o b lig a te”  b u t  also 
b y  th e  “ fa c u lta t iv e ”  su rface-active  su b s tan ces  o f th e  o rg an ism s ( fa t ty  acids, etc.). T h erefo re , 
th e  p e rm ea tio n  o f such m olecules v ia  th e  h y d ro p h ilic  po res o f th e  m em branes does n o t  
.seem im possible.
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I  hav e  published  a v a r ia n t  o f th e  lipo id  th e o ry  in  1932. A ccord ing  to  th is  th eo ry  th e  
p o o r  p e rm eab ility  of th e  su b s ta n c e s  is ex p la in ed  b y  th e ir  co ag u latin g  effec t o n  th e  m em brane . 
I n  th is  w ay  an  occlusion o f th e  p o res occurs w hich  is e lic ited  b y  th e  su b s ta n c es  in  question . 
T h is  e ffec t is m issing or ev en  a  so lub iliz ing  e ffec t is ex erted  in  th e  case o f su b s tan ces  o f good 
p e rm e a b ility . T his th eo ry  is su p p o r te d  b y  th e  to ta l  paralle lism  b e tw een  th e  p e rm e ab ility  of 
a  su b s ta n c e  and its  effec t on  le c ith in e  sols. T h e  o p a c ity  of a  lec ith in e  sol p re p a re d  b y  sim ple 
r u b b in g  in  w a ter is g re a tly  in c re a sed  u p o n  tr e a tm e n t  w ith  su b s tan ces o f p o o r p e rm eab ility . 
M o lecu les o f m edium  p e rm e a b il ity  in crease  th e  o p a c ity  o f th e  sol o n ly  to  a  sm all e x te n t, 
w h e re a s  th e  substances o f good  p e rm e a b ility , in  acco rdance  to  th e  ru les o f  O v e r t o n , h a rd ly  
a f fe c t  th e  opacity  or even  d ecrease  it .  I t  m ay  be concluded  th a t  on  th e  cell su rface  sim ilar 
p ro c esse s  m ay  tak e  p lace a n d  th e  degree  of d isp e rs ity  o f p h o sp h a tid e s  p lay s  a m ajo r role in  
p e rm e a b il ity . The d isp e rs ity  m a y  b e  a ffec ted  b y  th e  various su b s tan ces in  v iv o  as well. T h is 
th e o r y ,  w hich  m ay be re g a rd e d  as one of th e  “ colloid th eo ries” , w as desc rib ed  on ly  a t a few 
o cca sio n s  an d  therefore  rece iv ed  re la tiv e lv  l i t t le  a tte n tio n . T he th e o ry  is fu r th e r  developed 
b y  p ro fe sso r Balogh , m y fo rm er s tu d e n t. I t  m u s t be em phasized  th a t  th e  le c ith in e  is easily  
d e co m p o se d  or oxidized a n d  th is  lead s  to  th e  fo rm a tio n  of d eso x y lec ith ine . M ost p re p a ra tio n s  
c o n ta in  sm alle r or g re a te r  a m o u n ts  o f th is  su b s tan ce . (The p re p a ra tio n  o f h ig h es t p u r ity  was 
a L e c i th in  e x tra  re in ” , Schering  — K a h lb au m ). T h e  sen sitiv ity  of p re p a ra tio n s  co n ta in in g  h igher 
“ m o u n ts  o f desoxylecith ine  is re d u ce d  an d  th e  effec t o f som e su b s tan ces in  th is  case m ay  
p ro v e  d iffe ren t.
H ö b e r  called th e  a t te n tio n  to  th e  in te re s tin g  fa c t t h a t  th e  a lien , p a r tic u la r ly  th e  to x ic  
su b s ta n c e s  p e n e tra te  th e  cells v e ry  easily  w hereas a  n u m b er of co m pounds o f v i ta l  im p o rtan ce  
(su g a rs , am ino  acids) belong  to  th e  g ro u p  of su b s tan ces of low  p e rm e ab ility . T herefo re , he 
c o n c lu d e d  t h a t  th e  p e n e tra tio n  o f th ese  su b s ta n c es  m u st depend  on spec ia l e n e rg y  y ield ing  
m e c h a n ism s . Also, th e  a b ility  o f  th e  cell to  a ccu m u la te  su b stan ces ag a in s t a  c o n cen tra tio n  
g r a d ie n t  h a d  to  be exp la ined . I t  seem ed t h a t  th e  law  of FiCK is n o t  v a lid  fo r th e  liv ing  cells. 
F o r  e x am p le  in  m arine  o rg an ism s, f i r s t  o f all in  som e algae th e  acc u m u la tio n  o f iod ine an d  in  
th e  R a d io la r ia  the accum ulation  o f th e  s tro n tiu m  is a rem ark ab le  p h en o m en o n . T herefore, 
H ö h e r  m ad e  d is tin c tio n  b e tw ee n  p h y sica l p e n e tra t io n  (our m ain  to p ic  u p  to  th e  p resen t) 
a n d  “ active transport”  w h ich  is a n  e x tre m e ly  com p lica ted  m etab o lic  p rocess . A lth o u g h  th e  
t e r m  “ tr a n s p o r t”  is used b y  th e  p h y s ic is ts  in  a  so m ew h at d iffe ren t sense, i t  seem ed reasonab le  
to  a d h e re  to  th is  expression  as a  sy n o n y m  of “transfer” w hich is also v e ry  w id esp read . In  th e  
E n g lis h  a n d  A m erican l ite ra tu re  th e se  te rm s a re  n o t  used  in  a c o n sis ten t w ay . I t  seem s b e tte r  
to  k e e p  “ p e rm ea tio n ”  as a m o re  g en era l te rm  w hich  refers to  th e  p e n e tra t io n  o f su b stan ces 
in to  liv in g  cells w ith o u t ta k in g  in to  acco u n t th e  m echan ism s invo lved .
T h e  sim ple physical p e n e tr a t io n  m ay  also be  m ore com p lica ted  th a n  d esc rib ed  above. 
T h e  t r a n s p o r t  is alw ays co m p lica te d  a n d  acco rd in g  to  th e  p rev ailin g  op in io n  sp ec ia l fe rm en t 
sy s te m s  (acco rd ing  to  M o n o d e  p e rm eases) p la y  a p a r t.  In  th e  o rig ina l fo rm  of th is  th eo ry  
th e  ro le  o f  th e  enzym e is to  u n ite  th e  p e rm e a tin g  su b s tan ce  w ith  a “ c a rr ie r”  a n d  th e  perm ea­
b ili ty  o f  th is  com plex is in creased . A n u m b er o f a u th o rs  suppose t h a t  th e  lip o id  so lu b ility  is 
a lso  in c re a se d  and th e  im p ro v ed  p e rm e a b ility  is a c tu a lly  due to  th is  fa c t. T h is  is in  line  w ith  
th e  o ld  lip o id  theo ry . In  th e  in s id e  o f th e  cell an  o th e r  fe rm en t sp lits  th e  co m p lex  in to  its  
c o m p o n e n ts  an d  releases th e  o rig in a l su b s tan ce . A w ide v a r ie ty  o f sim ila r h y p o th ese s  w ere 
p u t  fo rw a rd , h o w ev er, none o f th e m  could  overcom e th e  o rig ina l d ifficu lties . T h u s , alien and  
to x ic  su b s ta n c es , m ay  also be ta k e n  u p  b y  a c tiv e  tra n s p o r t  (d -g lu tam ic  acid , m e th y l esters 
o f  v a r io u s  sugars etc.). T h ere fo re , th e  n u m b er o f  specific fe rm en ts  req u ired  to  ca ta lv ze  th e  
t r a n s f e r  p ro cess is too high . I t  is a lso s tra n g e  t h a t  a lw ays su b s tan ces o f h ig h er m olecu lar 
w e ig h t  e x h ib it  a h igher p e rm e a b ility . A tte m p ts  to  iso la te  and  id en tify  th e  c a rrie rs , excep t in 
a few  c ases , p roved  unsuccessfu l. Som e a u th o rs  v isua lize  th e  ac tio n  of th e  carrie rs  as a c o n trac ­
t io n  o r  r o ta t io n  of p ro te ins (M it c h e l ). H ow ever, th ese  ideas lack  th e  so und  e x p e rim e n ta l basis.
I n  m y  opinion th e  m o st p lau s ib le  ex p la n a tio n  is ignored  b y  th e  sc ien tis ts . T h e  fash io­
n a b le  a t t r ib u te  “ m olecular”  is in  m o st t it le s  o n ly  a p ro g ram  w hich  is n e v e r fu lfilled . T he 
p h y s ic o c h e m is ts  are unab le  to  g ive  a p ic tu re , in  a fo rm  useful fo r p h y sio log ists , o f th e  sp littin g  
o f  h ig h -e n e rg y  bonds. S om etim e e v en  th e  need fo r such  an  ap p ro ach  is n o t recogn ized .
T h e  ap p ro ach  to  th e  n a tu re  o f  t r a n s p o r t  p rocesses is th e  easiest b y  th e  u se  o f enzym e 
p o iso n s . T h ese  substances in h ib it  th e  a c tiv e  t ra n s p o r t .  Som e tra n s p o r t  p rocesses a re  in h ib ited  
m a in ly  b y  th e  in h ib ito rs o f g lyco lysis, som e o th e rs  b y  th e  absence of oxy g en  a n d  m ost o f 
th e m  b y  th e  low  tem p era tu re . I t  is also  im p o r ta n t  to  stress  t h a t  th e  su b s tan ces  o f th e  cell m em ­
b ra n e  h a v e  a defin ite  ste ric  organiza tion  w ith in  th e  m em b ran e . T h u s, if  A T P m olecu les s tr ic tly  
o r ie n te d  on  th e  surface a re  sp lit, i t  is  w ell possib le  t h a t  one o f th e  d irec tio n s o f th e  m o v em en ts  
o f  th e  re le a se d  phosphorus g ro u p s is  s ta tis t ic a l ly  fa v o u re d  an d  co n seq u en tly  m olecu les b ound  
in  a  re g u la r  p a tte rn  on th e  su rface  o r  to  th e  w all o f th e  pores can  be p u sh ed  in w a rd  o r o u tw ard  
d e p e n d in g  on th e ir  position  (co rp u sc le -im p u lse  th eo ry ). In  v iew  of th e  in ten se  h e a t  m o v em en t
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o f  a to m s i t  is c lear th a t  a so m e w h a t m ore  or so m ew hat less im pu lse  m ay  re su lt in  g re a t  changes 
o f m olecu lar p e rm eation . T h ere fo re , th e re  is no need fo r th e  carriers ! T hese  id ea s  w ere re p e a ­
te d ly  p u t  fo rw ard  by  the  a u th o r  in  th e  p e rio d  be tw een  1951-1958.
T h is h y p o th es is  can o n ly  b e  p ro v e n  b y  d e ta iled  stu d ies . F irs t  o f  all th e  s t ru c tu re  o f  th e  
cell m em b ran e  m u st be b e tte r  u n d e rs to o d . M ore in fo rm a tio n  is necessary  co n ce rn in g  th e  loca l­
iza tio n  o f h ig h -energy  b o u n d  c o n ta in in g  com pounds ( “ p erg en s” ) in  o rd e r to  u n d e rs ta n d  th e  
n a tu re  o f tra n s fe r  processes. H o w ev e r, a  fu r th e r  d ev elo p m en t is necessary  in  th e  f ie ld  o f th e  
chem ica l co rp u scu la r  m echanics a s  w ell. T h e  co m p lex ity  an d  d iv e rs ity  o f th e  p ro cess  o f  p e rm e a ­
t io n  can  o n ly  be  u n d ersto o d  i f  a  co n sid e rab le  p rogress in  th ese  fields has a lre ad y  b een  ach iev ed .
Som e connections b e tw ee n  th e  u p ta k e  of cations a n d  an ions a re  now  fa ir ly  w ell e lu c id a ­
te d . Such a re la tio n sh ip  ex is ts  b e tw e e n  th e  K + an d  N a + ions (Co nw ay ) or b e tw e e n  th e  K + 
io n  an d  g lucose u n d e r th e  in f lu e n c e  o f in su lin  (Ver z á r ). T hese are  th e  cases o f  th e  coupled  
p e rm e a tio n , in  c o n tra s t to  th e  “ so lita ry”  p e rm ea tio n  of single ions or c o m p o u n d s . T h e  la t te r  
case  m ay  re su lt  in  tra n s ie n t h y p e r to n y  w ith  th e  co rresp o n d in g  m o v em en t o f w a te r .
T he spec ific ity  o f  organs is  also  h ig h ly  in te res tin g . F o r  exam ple  y -a m in o b u ty r ic  acid, 
th e  im p o r ta n t  in h ib ito r  co m p o u n d  o f th e  b ra in , is o n ly  tra n s p o r te d  in  b ra in  slices u n d e r 
aero b ic  co n d itio n s in  th e  p re sen c e  o f glucose (T sa k a ta , N aga ta , H ira m o ). S im ila r o b se rv a ­
tio n s  w ere m ad e  w ith  g lu ta m ic  ac id  a n d  p o tassiu m  ion . T he d  and  l fo rm s o f g lu ta m ic  acid 
ex h ib it s im ila r behav iour. T h is  is  also  tru e  fo r o th e r su b s tan ces  h av in g  d  a n d  l  fo rm s. A p p a ­
re n tly  th e  s te ric  s tru c tu re  h a s  l i t t le  im p o rta n ce  fro m  th is  p o in t o f view  (T e r r ie r ).
T h e  e x p lan a tio n  of m e m b ra n e  p o ten tia ls  w as looked  fo r since O stw a ld  in  th e  field  
o f p e rm e ab ility  phenom ena. D u e  to  th e  re su lts  o b ta in ed  w ith  new  m eth o d s th e  o p in io n s u n d e r­
w en t con sid erab le  changes. T h e  p h a se -th e o ry  of L o e b -B e u t n e r  w as p re d o m in a n t fo r  a long 
tim e , ho w ev er, th e  m ore m o d e rn  id eas re tu rn  to  th e  O stw ald  —B e r n s t e in  m em b ran e- 
th eo ry . A ll th ese  resu lts  are  o f  a  g re a t  im p o rtan ce  fro m  th e  p o in t o f v iew  of n e rv e  physio logy . 
As to  th e  ro le  o f single ions n e w  id eas a re  developed . A lth o u g h  th e  e x p e rim e n ts  o f H o dg k in  
a n d  H o ro w itz  su p p o rt th e  e a r lie r  co n cep ts  even in  th e  case o f a single f ib re , St ä m p f l i  reached  
th e  conclusion  th a t  th e  re s tin g  p o te n tia l  is n o t on ly  due to  th e  d ifference o f in n e r  a n d  o u ter 
c o n ce n tra tio n  o f p o tassium  io n s . A ccord ing  to  St e p h e n s o n  th e  sod ium  a n d  p o ta s s iu m  ions 
a re  a lw ays exchangeable  a n d  b o th  o f th e m  p lay  a p a r t  in  th e  e s tab lish m en t o f p o te n tia l  d iffer­
ences. S c h e r n e h  holds th e  v iew  th a t  because  of th e  sudden  ap p earan ce  of th e  a c tio n  p o ten tia l 
th e  earlie r ex p lan atio n s a re  n o t  sa tis fac to ry . P a r t ly  th e  h y p e rp o la riz a tio n , w h ich  appears 
a f te r  a c t iv ity , requ ires a m o re  d e ta ile d  ex p lan a tio n  (R it c h ie  an d  Stra u s) a n d  th e  re ten tio n  
o f  th e  ac tio n  p o ten tia l, m a in ly  u n d e r  an aerob ic  co n d itio n s, is also a  p h en o m e n o n  w hich is 
n o t  fu lly  u n d e rs to o d  a t  p re se n t. I n  m y  opinion n o t on ly  th e  d ifferen t speed o f  d iffu sio n  of the  
v a rio u s  ions m ay  resu lt in  p o te n t ia l  differences b u t  also th e ir  d iffe ren t t r a n s p o r t .  T h is  possi­
b ili ty  w as n o t  given su ffic ie n t th o u g h t u p  to  th e  p re sen t. T he so lu tion , in  th is  f ie ld  too , is 
on ly  m ad e  possible by  a b e t t e r  u n d e rs tan d in g  of m em b ran e  s tru c tu re  an d  p e rm e a b ility .
T h e  m ain  conclusion w h ic h  can  be d raw n  fro m  th e  above su rv ey  is t h a t  th e  s tru c tu ra l 
c h a ra c te ris tic s  o f th e  cell a re  to  b e  looked  fo r even  in  th e  a tom ic  d im ensions a n d  co n sequen tly  
all p rocesses a re  m ore c o m p lica te d  th a n  w ere believed  a t  th e  beg inn ing  of th is  c e n tu ry .
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IN V E S T IG A T IO N S  O N  T H E  C O E X IST E N C E  T H E O R Y  O F  PL A N T  CO M M U N ITIES
P . J uhász N a g y
INSTITUTE OF BOTANY, KOSSUTH LAJOS UNIVERSITY, DEBRECEN
I f  we accept th e  d e f in it io n  th a t  p lan t co m m u n ity  m ea n s  synoecological convergence, 
a  c o e x is te n t  assem bly in  w h ich  e a c h  p opu lation  occurs fo r  som e special reaso n  of i ts  ow n, 
t h e  in te rco n n e c tio n  of ceno log ica l p h en o m en a  will b ecom e m u c h  easie r o f in te rp re ta tio n . The 
a u th o r  h a s  a tte m p ted  to  d e te rm in e  th e se  special reasons b y  a sc e rta in in g  co rre la tions an d  m ak in g  
v a r ia n c e  a n d  d isc rim in ato ry  a n a ly se s  in  respect of d o m in a n t p o p u la tio n s  in  series o f soil sam ples 
t a k e n  fro m  50 s tan d , each , o f  th r e e  p la n t assoc ia tions ( B rom etum  tectorum, Alopecoretum  
p ra te n s is ,  Agrostidetum  te n u is ) .  T h e  h ig h er th e  n u m b er o f  p o p u la tio n s  in  a  co m m u n ity  con­
t r o l le d  b y  a sign ifican tly  id e n t ic a l  fa c to r, th e  less c o e x is te n t a n d  th e  m ore “ o rg an ized ”  th e  
a s so c ia t io n  will prove to  b e . W e s h a ll  th u s  o b ta in  th e  series o f  g ra d a tio n  well kno w n  fro m  th e  
p r a c t ic e  o f  classification (san d  g ra ss , sw am p m eadow, h a y fie ld  c o m m u n ity ). S im ilarly , a  s ta t is t i ­
c a l e v a lu a tio n  of th e  s ta n d s  g iv es  analogous resu lts : w e o b ta in  th e  sam e sequence as to  th e  
s p a t ia l  d isc o n tin u ity  o f th e  s ta n d s ,  th e  d iscreteness o f  th e  n o d a , th e  concre te  c h a ra c te r  o f th e  
a s so c ia t io n , th e  h o m ogen ity  o f  co m p o sitio n  and th e  c a p a c ity  o f reg en e ra tio n . T h u s o f th e  
a s so c ia t io n s  exam ined i t  is A g ro stid etu m  tenuis w hich  re p re se n ts  th e  m o st c o ex is ten t, m o st 
lo o se ly  o rgan ized  association  c o n s is tin g  of th e  m ost v a r ia b le  a n d  m o st con tin u o u s s ta n d  an d  
w h ic h  is , a t  th e  sam e tim e, le a s t  hom ogeneous, m ost a b s t r a c t  a n d  p ra c tic a lly  th e  m o st d ifficu lt 
to  c la ss ify . These co n tro v e rsia l n o tio n s  (e. g. a b s tra c t-c o n c re te )  should , th ere fo re , n o t  he 
r e g a r d e d  as m u tu a lly  exclusive  o p p o s ite s  b u t ra th e r  as s ta t is t ic a l  b o rderline  cases. A lth o u g h  
o f  a n  in su ffic ien t nu m b er fro m  th e  s ta tis t ic a l  p o in t o f v iew , th e  exam in ed  sam ples ju s t ify  th e  
c o n c lu s io n  th a t  th e  te rm  “ a s so c ia t io n ”  canno t be a p p lie d  to  A grostidetum  tenuis. A n o th e r 
i m p o r t a n t  re su lt of th e  th e o ry  o f  coexistence is th e  co n clu sio n  th a t  all n o n -ex p erim en ta l 
(e m p ir ic a l)  investiga tions re g a rd in g  th e  separa tion  o f a sso c ia tio n s  shou ld  exclusively  based  
o n  a  s ta t i s t ic a l  ( “ o n e-d im ensional” ) e v a lu a tio n  of flo ris tic  d a ta .  A ll o th e r  fac to rs  (soil, c lim ate) 
a re  d e te rm in a tiv e  in asm uch  o n ly  a s  th e y  affect f lo ris tic  co m p o sitio n  (e. g. ecological ho m o ­
g e n i t y  =  floristic-cenological h o m o g en e ity ) .
V E G E T A T IO N -M A P P IN G  A N D  S T A T IO N -E X P L O R IN G  IN  T H E  S O P R O N -H IL L S
S. CsAPODY
STATE FOREST-MANAGEMENT OF SOPRON
T h e  S opron-Hills consist c h ie f ly  o f a  base rock  o f gneiss a n d  m ica. T he fo rest-so ils in  
th e m  a re  acid  brow n forest-so ils . T h e  a n n u a l ra in fa ll is a b o u t  700 m m . In  th e  n a tu ra l  an d  
a r t i f ic ia l  fo rest-associa tions th e re  h a s ,  since 1959, a  s y s te m a tic a l v e g e ta tio n -m ap p in g  an d  
fo re s t  s ta tio n -ex p lo rin g  b een  in  p ro g re ss . The o b jec t o f  th is  w o rk  is a  th o ro u g h  analysis of 
e v e ry  s ta tio n -fa c to r , th e  d e te rm in a tio n  of existing in te ra c t io n s  a n d  th e  d raw ing  of p ra c tic a l 
co n c lu s io n s .
A  c o n to u r  m ap of 1 : 5000 is u se d  fo r th e  works in  q u e s tio n . O f th e  p lan n ed  5700 h ec tares  
a  v e g e ta t io n -  and a g ro w th -m ap  o f  a b o u t 600 h e c ta re s  h a v e  so fa r  b een  fin ished . A m ere 
c o m p a r is o n  o f these  w ith  V e n d e l ’s geological-m ap ex p la in s  a  n u m b e r o f phen o m en a. F o r 
d e ta i le d  in v es tig a tio n s , te s t  p lo ts  o f  20 X 20 m  are chosen p e r  4 h e c ta re s . T h eir p re sen t n u m b er 
a m o u n ts  to  120. P hy to co en o lo g ica l, pedological (b o th  in  f ie ld  a n d  in  th e  lab o ra to ry ), an d  
s t r u c tu r a l  (species, he igh t, th ic k n e s s , age, leng th  of c row n , s to ck -classifica tio n , in c rem en t,
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m ass, e tc .) in v e s tig a tio n s  a re  in  p rogress on a ll te s t  p lo ts . S te reo -p h o to g rap h s  a rc  b e in g  ta k e n  
o f  all areas.
T he m o st f re q u e n t fo rest-asso c ia tio n s on  e x tre m e ly  ac id  soils arc those  o f th e  ty p e s  
o f  Luzula-Q uercetus  K n a p p  42. (luzu letosum , vaccin iosum , callunelosum , descham psietosum , 
e tc .)  and , as a  d eg rad ed  stag e, th e  ty p es  o f Betulo-C allunetum  Z ó ly . 40 ( =  C alluno-G enistelum  
germ anicae). O n m ore  fa v o u ra b le  soils we f in d  th e  ty p e s  o f  Luzulo-Q ucrco-C arpinetum  (T x . 
37 .) Soó 57. M icro clim atically  th e re  a p p ea r L uzu lo -F agetum  (M arkg ra f/H artm . 48 .) vacci­
n iosum , luzu letosum , su b n u d u m , dicranosum , e tc .). T h e  ty p e s  o f  Querco petraeae-C arpinetum  
S o ó  e t P ó c s  57 (m elicosum , asperuletosum , caricetosum p . ,  e tc .)  are  ch arac te rized  b y  th e ir  
m eso p h y tic  n a tu re  a n d  th e ir  g re a te r  yield . A  n u m b er o f p in e  assoc ia tions are found  to  o ccu p y  
th e  p lace o f d iffe re n t ty p e s  o f  b ro ad leav ed  forests w h ich  m ak es i t  possible to  e v a lu a te  th e  
p re sen t re su lts  o f th e  e ffo rts  to  c o n v ert lea f  fo res ts  in to  p in e  fo res ts . T h is is a p io n eerin g  w o rk  
a n d  m an y  th e o re tic a l a n d  p ra c tic a l re su lts  m ay  be ex p ec te d  o f  it.
D A TA  O N  W E E D  V E G E T A T IO N  IN  D IF F E R E N T  G R A IN -C R O PS
Ga r b r ie l l a  K orm á n y -J  u häsz
INSTITUTE FOR APPLIED BOTANY AND HISTOGENETICS, EÖTVÖS LORÁND UNIVERSITY',
BUDAPEST
W ee d -in v estig a tio n s  w ere carried  o u t a t  Gödöllő (s i tu a te d  e a s t o f B u d a p es t, a t  a  d is ­
ta n c e  o f 30 k m ) in  th e  ex p e rim e n ta l ry e , o a t an d  b a rle y  c u ltu re s  o f th e  E d u ca tio n a l F a rm  of 
th e  U n iv e rs ity  o f  A g ric u ltu re , in  th e  y e a rs  1954—5 5 —56. T h e  soil is san d y , i ts  p H  v a lu e  
v a ry in g  fro m  7.2 to  8 .3. Coenological su rv ey s w ere ca rried  o u t  in  squares m easu ring  4 x 4  m , 
b y  m eans o f  th e  B r a u n —B l a n o u et  scale, as a ru le  th re e  tim es du rin g  th e  p e rio d  o f vege­
ta t io n , n a m e ly  a t  th e  o n se t o f  e lo ngation , before th e  h a rv e s t  a n d  in  th e  stu b b le  s ta te .
D a ta  co llec ted  d u rin g  3 y ears show  th e  presence  o f  a  to ta l  o f 77 w eed-species in  th e  
above  m en tio n ed  crops. A s reg ard s  single cu ltu res , th e  g re a te s t  n u m b er o f species w as fo u n d  
in  th e  b a r le y  (68), th e  low est in  th e  oa t (13), w hile th e  ry e  co n ta in ed  51 species. W eed -co v erin g  
p ro v ed  likew ise  to  b e  th e  r ich e s t in  th e  b a rley , p o o rest in  th e  ry e . Besides q u a n ti ta t iv e  d iffe r­
ences, also  d iv ergences o f  a  q u a lita tiv e  c h a ra c te r  w ere en co u n te re d .
A to ta l  o f 42 d iffe ren t w eeds w as fo u n d  In  th e  s tu b b le , 36 o f w hich c o rre sp o n d in g  to  
th o se  o f th e  c rops. In  c o n tra s t  to  th e  s ta n d in g  corn , th e  la rg e s t m ass o f weeds show ed  in  th e  
ry e -s tu b b le .
R e g a rd in g  co m b in a tio n  o f b io ty p es, i t  w as fo u n d  t h a t  12%  o f th e  w eeds w ere  o f th e  
h e m ik rip to p h y te , 8 .5%  o f  th e  g eo p h y te , 78%  of th e  th e ro p h y te  a n d  1.2%  of th e  h e m ith e ro - 
p h y te  species.
As to  f lo ra -e lem en ts , th e  E u ras ia n  prevails , th e  C osm opolitan  comes n e x t, Yvhile th e  
M e d ite rran ean  ra n k s  th ird .
O f th e  w eed-species, Convolvulus arvensis, R a p h a n u s raphanistrum , C henopodium  
album , P olygonum  aviculare, P olygonum  convolvulus, w hile  in  th e  stu b b le  th e  species a lre ad y  
m en tio n ed , as w ell as D igitaria  sanguina lis  an d  Setaria  v ir id is  are to  be m en tioned .
T A X O N O M IC A L  E V A L U A T IO N  O F L IN E A R  L E A V E S  IN  T H E  FA M IL Y  G R A M IN E A E
J .  Ú jh e l y i
DEPARTMENT OF BOTANY, NATURAL HISTORY MUSEUM, BUDAPEST
T h e  b asic  s tru c tu re  o f G ram ineae  is fa irly  u n ifo rm . T h is applies to  th e  g e n e ra  o f te m ­
p e ra te  zones in  p a r tic u la r . P la n ts  o f th e  m esophy te  ty p e  h a v e  b ro a d er f la tte n e d  leav es , while 
x e ro p h y te s  a re  ch ara c te riz ed  b y  lin ea r leaves. T hese tw o  ty p e s  recu r in  each p a r tic u la r  genus.
T h e  a u to r  h a d  occasion  to  observe th e  in te r re la tio n  be tw een  th e  a ffin ity  o f  species on 
th e  one  side  a n d  x e ro m o rp h y  on  th e  o th e r  side, d u rin g  h is s tu d y  o f th e  genus Sesleria . P a r t  
o f  th ese  species h a v e  b ro a d , a n o th e r p a r t  lin ea r leaves. T h e ir  la s t  tax o n o m ist, D e y l , classified  
th e  la t t e r  u n d e r  th e  h ead  o f  tu rm a  rigida  D e y l . In v e s tig a tio n s  on  liv ing  m a te ria l, m ad e  by
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t h e  a u th o r ,  led  to  th e  re su lt  t h a t  tu rm a  has no u n ifo rm  orig in : its  species o r ig in a te  fro m  tw o  
se c tio n s ,  so th a t  one h as to  d eal w ith  a p h en o m en o n  o f convergence in  th is  case. T h e  2n =  28, 
t e t r a p lo id  S . j  unci fo lia  Su f f r e n  ( S .  tenuifo lia  S c h r a d .) o f th e  Illy ric  a rea , fo r ex am p le , used  
to  b e  re g a rd e d  as belonging to  th e  sam e species as th e  2n  =  56, octop lo id  S. a p e n n in a  U j h . 
o f  t h e  A pen n in es . B o th  h a v e  lin ea r-leav es , w ith  to u r to u s ly  f ilam en to u s  lea f-sh e a ts  a n d  elon­
g a te d  p an ic les . This la t te r  spec ies is, a t  th e  sam e tim e , th e  oc toploid  o f th e  2 n  =  28, t e t r a ­
p lo id  lin e a r-le av e d  S . in su la ris  S omm . of th e  T y rrh e n ia n  m assive, w hile th e  o c to p lo id  of S . 
ju n c i fo l ia  S u p p r . is th e  C ro a tia n  S. ka ln ikensis  JÁV. w ith  b road-leaves. T h ere  e x is ts  likew ise 
n o  c lo se r connection  b e tw een  S . rig ida  H e u f f . S . serbica  (Adam .) U j h ., S . f i l i fo l ia  H o pp e  
a n d  th e  S . taygetea H a y ., th e  S . kra yn a e  D e y l ., th e  S. albanica  U j h . w hich th re e  l a t t e r  belong 
to  t h e  o th e r  section.
I t  is d e m o n s tra ted  b y  th e  a u th o r  th a t  th e  leav es  o f all linear-leaved  Sesleriae  a re  secon­
d a r y ,  so -ca lled  juven ile  leav es , th e  ep id e rm al s t ru c tu re  o f w hich is no  longer c h a ra c te r is tic . 
O c c u rr in g  in  b o th  ty p es  th is  p h en o m en o n  is n o t c o n n ec te d  w ith  p o lyp lo idy : i t  is  th e  m od i­
fy in g  e ffe c t o f th e  h a b ita t  w h ich  c o n s titu te s  th e  p r in c ip a l facto r.
A  N E W  C EN O LO G IC A L C L A SSIFIC A TIO N  O F  X E R O T H E R M IC  F O R E S T S  
(Q U E R C E T E A  P U B E S C E N T IP E T R A E A E ) IN  E U R O P E
P. J a ku cs
(BOTANY DEPARTMENT, HUNGARIAN NATURAL HISTORY MUSEUM, BUDAPEST 
A b s tra c t  n o t received .
C O N T R IB U T IO N S  TO T F IE  V E G E T A T IO N  O F  T H E  D E L T A  O F  T H E  D A N U B E
T. S im on
BOTANY DEPARTMENT, EÖTVÖS LORÁND UNIVERSITY, BUDAPEST
T h e  re su lts  of an  excu rsio n  in  th e  a rea  o f th e  D a n u b e -D e lta  in  1959 are  re p o rte d . T h e  
m a jo r  p a r t  o f  th e  area  (87% ) co n sis ts  o f a v a s t lak e  w h ereas a  m inor p a r t  is fo rm ed  b y  p ro m i­
n e n t  sa n d -r id g es . The base  is m o s tly  a lluv ia l c lay . T h e  p ro m in e n t ridges consist fo r  th e  m ost 
p a r t  o f  se a  san d . The m ean  a n n u a l p re c ip ita tio n  is 300 — 400 m m ; th e  a rea  is d e lim ite d  b y  th e  
11° C iso th e rm . T he D elta  o f th e  D a n u b e  is lo ca ted  in  th e  zone of step p e  v e g e ta tio n , th e  effect 
o f w h ic h , how ever, owing to  th e  w a te r  cover o r th e  h ig h  level of g ro u n d  w a te r  o n ly  corner 
in to  d is p la y  on  th e  p ro m in en t r id g es  w ith  th e  a p p e a ra n c e  o f x erom orphous sw ard s : Caricetum  
colchicae! , Festucetum  arenicolae! I n  th e  d u n e -in te rs tic e s  Lythro-H oloschoenetum  in d ic a tin g  
th e  p r o x im i ty  o f ground  w a te r  s ta n d s  o u t sh a rp ly , A n  im p o r ta n t  a rea  is covered  b y  p a s tu re s  
m o t t le d  w ith  sodic p a tch es , in  th e  en v iro n s o f L e te a  w ith  Cynodon dactylon , A g ro stis  alba or 
P u cc in e llia  lim osa  sw ards. In  th e  d eep e r p a r ts , o f  th e  d u n e -in ters tic es  — in  co n n ec tio n  w ith  
th e  h ig h  g ro u n d  w a ter level — a zo n a l g roves: w ith  Querceto-Ulmetum leteense!- F ra x in u s  
a n g u s tifo lia  ssp . pannonica . T h e  fo re s t  reaches as fa r  u p  as to  th e  steep  w in d -sh e lte red  side 
o f t h e  d u n e s  to  estab lish  th e  Quercetum  roboris-pedunculiflorae  association  c h a ra c te ris tic  o f  
th e  fo re s t-s te p p e  zone. O f th e  D e lta , how ever, th e  e x te n s iv e  reed y  p a r ts  an d  r ich  w a te r  vege­
ta t i o n  o f  th e  w a te r  surfaces co vering  5/6 of th e  a rea  a re  c h a ra c te ris tic : N ym p h a eetu m  alboluteae, 
H ydro ch a riti-S tra tio te tu m , T ra p o -N ym p h o id e tu m , Scirpo-P hragm ite tum  austro-orientale. T hese  
s ta n d s  o n ly  s lig h tly  differ fro m  th e  co rresp o n d in g  a sso c ia tio n s  o f th e  basin  o f th e  C a rp a th ia n s . 
A long  th e  r iv e rs  an d  on th e  is lan d s  S a lice tum  triandrae  a n d  Salicetum -albae fra g ilis  a re  th r iv in g . 
A lo n g  w i th  th ese  associations th e  w illow  grove of th e  en v iro n s  o f B raila  a n d  th e  fo re s t  grove 
A ln e to -F ra x in e tu m  angustifoliae m u n ten icu m  o f th e  r iv e r  A rges n ear G rad iste  w ere a n a ly s  ed . 
( E x c la m a t io n  m ark s in d ica te  a sso c ia tio n s  described  fo r  th e  f i r s t  tim e.)
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C O N N E C T IO N  B E T W E E N  T U E  C O N D ITIO N S O F  C A L C IF E R O U S -S O D A S A L IF E R O U S  
SO IL S  A N D  T H E IR  P L A N T  V E G E T A T IO N  IN  SO U TH  K ISK U N SÄ G  
(G R E A T  H U N G A R IA N  P L A IN )
Gy . B o dro g k ö zy
BOTANY DEPARTMENT, UNIVERSITY, SZEGED
M ost o f th e  f la t  a rea s in  S o u th  K iskunság  a re  g ro w in g  sodic in  consequence o f  subso il 
w a te r  f lu c tu a tio n . T h e  c h a ra c te ris tic  so il-conditions le a d  to  th e  developm ent o f  a  spec ia l 
p lan t-v e g e ta tio n . I t s  a p p ea ran c e  and  succession d e p en d s , ab o v e  all, on th e  w a te r  c o n te n t ,  as 
a lso o n  th e  chem ical a n d  p h y sica l s tru c tu re  o f  th e  soil.
I .  Zones o f Bolboschoenetum m aritim i in  perio d ica l sodic ponds : (a) B . m . phragm ile-  
tosum  in  p o n d s w hich  c o n tin u e  to  ex is t t ill  la te  in  su m m e r , w here  th e  soda c o n te n t  o f  th e  
h ig h er so il-layers m ay  re a c h  0.10 to  0 .20% . (b) B . m . agrostidetosum  in  zones b eco m in g  d ry  
e a r ly  in  sum m er, w here  less soda  c o n ten t ap p ears  to g e th e r  w ith  h igher organic m a t te r  c o n te n t ,  
(c) B . m . puccinellie tosum  w ith  soil w a te r  c o n te n t s im ila r  to  th e  form er, b u t  o n ly  in  case  o f 
in c reased  so d ifica tio n ; th e  so d a  in  th e  h igher lay e rs  is a b o v e  0 .20% . (d) B . m . crypsidetosum  
in  ra p id ly  d esiccating  sodic w a te rb o tto m s u su a lly  w ith  lo w er soda and  h igher o rg a n ic  c o n te n t.
I I .  On f la ts  durably covered with in land  water, th e  a p p ea ran c e  of associations o f  Salicor- 
nieta lia , P uccinellietalia  fed e ra tio n s  o f th e ir  sm alle r u n i ts :
(a ) Suaedetum  m aritim ae  hung , on  sodic soils w i th  low  hum us c o n ten t a n d  loose  san d , 
in u n d a te d  t ill  m idd le  sum m er, w here th e  surface so d a  c o n te n t  is 0.40 to  0.50 % . (b ) C rypside tum  
aculeatae  on  soil w ith  sim ila r w a te r co n te n t b u t  m o re  fav o u rab le  general so il-co n d itio n s , 
(c) A corelletum  p a n n o n ié i, b e tw een  th e  tw o la t te r .
I I I .  On f la ts  covered fo r  a short tim e w ith in land-w a ter, fu r th e r  Puccinellietalia  a sso c ia tio n s 
a n d  th e ir  sm alle r u n its .
(A) Lepido-P uccine llietum  limosae (g rass-lan d ) (a ) L .-P . asteretosum  dev elo p s o n  sodi- 
fy in g  soils o f  Agrosletum  albae hung, asteretosum  b y  excessiv e  d rainage; a still s tro n g ly  h u m id  
L .- P .  1. g rasslan d  ty p e . Soda c o n te n t o f th e  u p p e r  la y e rs  is 0.15 to  0 .25% . (b) L . P . ast. taraxa- 
cosum  bessarabici develops fro m  th e  less h u m id  soil o f  Agrosti-C aricetum  d is ta n tis , (c) L . P  
tip ic u m  w ith  in creas in g  so d a  (on th e  surface  0.20 to  0 .35  % )  and  decreasing  h u m u s  c o n te n t
(B ) Lepido-C am phorosm etum , associations o f  so ils w ith  th e  h ighest so d a  c o n te n t, 
(a ) L.-C . puccinelliosum  t r a n s it io n  to  th e  la t te r ,  (b )  L e p . Camphorosmetum t ip ic u m ,  40%  
so d a  c o n te n t in  th e  u p p e r  layers.
O N  B O T A N IC A L  E D U C A T IO N  IN  T H E  FIR ST  H A L F  O F  T H E  N IN E T E E N T H  C E N T U R Y
G. T am Assy
DEBRECEN
I t  is o ften  b y  m ere  ch an ce  th a t  in v es tig a to rs  h a p p e n  u p o n  valuab le  old b o o k s , m a n u ­
sc r ip ts , o r p a in tin g s . T he a u th o r  h ad  th e  good lu c k  to  f in d , am ong old fam ily  d o c u m e n ts , a 
sm a ll p o stcard -sized  p ic tu re  an d  th en  a  1815 ed itio n  o f  J .  S c h u s t e r ’s “ T erm ino lóg ia  b o ta n ic a ”  
th e  e m p ty  pages o f  w hich  w ere covered w ith  sk illfu l d raw in g s an d  pharm aco log ica l n o te s . T he 
l a t t e r  served  th e  p u rp o se  o f p rep arin g  fo r u n iv e rs ity  ex am in a tio n s , and  also th e  p ic tu re  illu s­
t r a te s  a n  ex am in a tio n  a t  th e  U n iv ersity  o f V ien n a : th re e  professors are se a te d  a t  a  squ are  
ta b le ,  am ong  th em  J o se ph  F ranz J a co u in , w hile o n ly  th e  b ack  of th e  c a n d id a te  is visible. 
T h e re  is th e  follow ing in sc rip tio n  u n d e r th e  p a in t in g :  “ E rin n e re  dich bei E n tle b u n g  dieser 
Scene aus den  T ag en  de r G efech t deines F re u n d e s” , a n d  i t  b ears th e  s ig n a tu re  “ W il h e l m  
F u ch s  1824 J u n  5” . T h e  a u th o r  ob ta in ed  som e b io g rap h ica l d a ta  from  S z in n y e y ’s w ork  
“ M ag y ar író k  é le te  és m u n k á i”  (“ Life and  w orks o f  H u n g a rian  w riters” ). H e  a lso  fo u n d  
H a b e r l e ’s b ib lio g rap h ica l w ork  from  1838 in  th e  l ib r a r y  o f th e  D e p a rtm en t o f  P la n t  S y s te ­
m atica  (B u d a p es t U n iv e rs ity ) ; i t  con ta ined  th e  fo llow ing  w ords regarding H u n g a r ia n  b o ta n is ts  
w o rk in g  in  A u s tria : “ D . D . F uchs W il h e l m u s  S cepusiensis e t K ra lo va n szky  L a d isla u s  
E p eriessis  Sárosiensis H u n g a r i  l ite ra t i  c t P h a rm ac ia e  ed ito res  H erb arii m o n tis n iv e i in  A u s tr ia  
a d  fin es S ty riae  (vu lgo  Schneeberg )” . F uchs, la te r  m a n a g e r  o f th e  m ines a t Selm ec (S ch em nitz), 
w o rk ed  a t  th e  side o f  L a jo s  K ossuth  in 1848. K o ss u t h  was F inance  M in ister a t  t h a t  tim e  
a n d  F uchs th e  h ead  o f th e  D e p a rtm en t o f S ta te  M ines. H e  em igrated  to  S e rb ia  in  a u tu m n ,
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1849. T h e  w orks o f E . G ombocz, E . H ö gy es , J .  P r o sz t , th e  com m unications o f J .  F a l l e r , 
d i re c to r  o f  th e  M useum  o f M ining, to g e th e r w ith  th e  p re se n t  a u th o r’s above d a ta ,  m a k e  i t  
e v id e n t  t h a t  b o ta n ic a l tra in in g  a t  th e  B u d ap est a n d  V ie n n a  un iversities was v e ry  th o r o u g h ,  
t h a t  i t  e x te n d e d  to  all b ran ch es  o f  th e  discipline a n d  t h a t  i t  stood  a t  th e  h ighest le v e l o f  c o n ­
te m p o r a r y  science.
R E S T O R A T IO N  O F  T H E  R E S P IR A T IO N  O F  A  R E S P IR A T O R Y  D E F IC IE N T  E R G O T  
M U T A N T  B Y  P -D IM E T H Y L A M IN 0 A Z 0 B E N Z E N E -2 ’-C A R B 0 X Y L IC  A C ID
A. S. Garay  a n d  M. Ga r a y
INSTITUTE OF PLANT BREEDING, FERTŐD
O u r ex p e rim e n ta l m a te ria l consisted  of a  m o n o asco sp o re  ergot s tra in  (N o . 1023), 
iso la te d  in  o u r  la b o ra to ry , w hich  p ro d u ces sm all, so c a lled  “ p e tite ” -ty p e  colonies in  sa p ro ­
p h y t ic  c u ltu re ;  i ts  d ry -m a tte r  p ro d u c tio n  is v e ry  low . I t s  re sp ira to ry  defic ien t c h a ra c te r ,  a s  
o p p o se d  to  th e  “ w ild”  ty p e  u sed  as co n tro l, is in d ic a te d  b y  th e  following c h a ra c te ris tic s :
I t  g row s to w ard s  th e  b o tto m  of th e  cu ltu re s ; i t s  0 2-consum ption  is v e ry  sm a ll ;  i t  i s  
s e n s it iv e  to  la c tic  acid, b u t  re su m es, in  th e  p resence  o f  A T P  a n d  D P N  its  no rm al g ro w th  r a te .  
(A d e n y lic  acid , adenosine  a n d  ad en in e  are in ac tiv e .)
S o m e 120 com pounds — belonging  to  v a rio u s  b io ch em ica l groups — w ere  te s te d  to  
id e n tify  th e  m issing  a c tiv e  p rin c ip le . W e found  th a t  b y  a d d in g  p -d im e th y lam in o azo b en zen e -2 ’- 
c a rb o x y lic  acid  (D A B -2’-C O O H , m e th y l red ) to  th e  n u t r ie n t  ag ar th e  g ro w th  of th e  m u ta n t  
s tr a in  b e c a m e  no rm al. T h e  Q 0 2-v a lu e  an d  ac id -lab ile  p h o sp h o ru s c o n ten t in c re a se d  an d  
re a c h e d  th e  lev e l o f th e  “ w ild”  s tra in . T he o p tim a l c o n c e n tra tio n  of m e th y l re d  is  a b o u t 
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T h e  ac tio n -m ech an ism  of m e th y l  red  in  th e  a b o v e  p rocesses is still u n e lu c id a ted . A v a i­
lab le  d a ta  su g g est th a t  m e th y l re d  m ig h t ge t in v o lv ed  in  th e  te rm in al re sp ira to ry  sy s te m  o f  
th e  re sp ira to ry -d e f ic ie n t m u ta n t  b y  p lay in g  th e  ro le  o f  th e  “ m issing lin k ” , and  ra is in g  th e re b y  
th e  A T P -le v e l. T he q u estion  is p ro b a b ly  re la ted  to  th e  carc inogen ic  effect o f D A B -d e riv a tiv e s .
A N T IA U X IN IC  E F F E C T S  IN  T H E  O V ER A LL  A C T IV IT Y  O F  A U X IN  P R E C U R S O R S  
O F  T H E  SU B ST IT U T E D  A M ID E  T Y P E
J .  SÜDI, Gy . J o sepo v its , a n d  Gy . M atolcsy
RESEARCH INSTITUTE FOR PLANT PROTECTION, BUDAPEST
T h e  seed ling  m o rpho logy  te s t ,  e lab o ra ted  b y  th e  a u th o rs  fo r tes tin g  th e  se lec tiv e  a u x in  
a c t iv i ty  o f  s y n th e tic  com pounds, w as app lied  to  a s tu d y  o f  th e  p la n t  g row th  re g u la tin g  a c t iv i ty  
o f a  n u m b e r  o f  N -m o n o a lk y lam id e  d e riv a tiv es o f  2 ,4 -D , 2 ,4-D P, 2,4,5-T, a n d  2 ,4 ,5 -T P . 
T h e  o b se rv e d  g ro w th -reg u la tin g  effec ts o f th e  s tu d ied  a u x in  p recursors were u n a t t r ib u ta b le ,  
in  a  c o n s id e ra b le  n u m b er o f cases, to  th e  sole a c t iv i ty  o f  th e  enzym atica lly  fo rm ed  p a r e n t  
c a rb o x y lic  ac id . T he a ssu m p tio n  w as m ade, th e re fo re , t h a t  g ro w th  effects a re  e x e r te d  in  th e  
l a t t e r  c ases also  b y  th e  p recu rso rs  them selves, in  a d d it io n  to  th e  effects o f th e  p a r e n t  a u x in  
fo rm ed  b y  th e ir  enzy m atic  d eg rad a tio n . The p o ss ib ility  o f  a n  add itional a c tiv ity  o f  th e  p r e ­
c u rso r m o lecu le s  th em se lv es w as in v es tig a te d  b y  co m b in in g  1 an d  10 p. p. m. aq u eo u s c o n c e n ­
t r a t io n s  o f  th e  resp ec tiv e  ca rb o x y lic  acid  w ith  doses ro u g h ly  eq u iv a len t to  0,1, 1, 10, 1 00 , a n d  
1000 p . p . m . o f th e  p recu rso rs . I n  som e of th e  species: co m p o u n d  com binations r e m a rk a b le  
a n ta g o n ism  w as show n b y  th e  p re cu rso r to  th e  effects o f th e  e x te rn a lly  added p a re n t c a rb o x y lic  
acid . T h e  o v e ra ll  m orpho log ical effec ts o f  th e  la t te r  t r e a tm e n ts  w ere alm ost id en tica l w i th  th o s e  
of c o m b in a tio n s  o f one of th e  c lassical a n tiau x in s  (T IB A , 3 ,5 -d ich lo rophenoxyacetic  a c id , e tc .)  
w ith  th e  sam e  aux ins. T h e  re su lts  o b ta in e d  w ere i l lu s t r a te d  b y  th e  effects o f N -b u tv l-(2 ,4 -  
d ich lo ro p h en o x y )-a c e tam id e : 2 ,4-D  com b in a tio n s on  c u c u m b e r seedlings in  ex p erim e n ts  w h e re  
seed lin g  w e ig h t, shoot-, a n d  ro o t- le n g th s  were m easu red . T h e  in h ib itin g  effects o f  2 ,4 -D  w e re  
re liev e d  in  th e se  ex p erim en ts  b y  th e  b u ty lam id e ; u p  to  250%  stim ula tions w ere fo u n d  a s  
c o m p a re d  to  th e  b u ty la m id e -free  t re a tm e n ts . I t  is su g g e ste d  t h a t  th e  discovered d o u b le  ro le  
o f p o te n t ia l  a u x in  p recu rso rs  in  a u x in -reg u la ted  g ro w th  p ro cesses (an tiaux in ic  a c t iv ity  o f  t h e  
o rig in a l m o lecu le  w hich , how ever, y ields au x in  b y  e n z y m a tic  d eg radation ) m ig h t h e lp  to  
ex p la in  so m e p h en o m en a  in  th e  a u x in  reg u la tio n  o f  n a tu r a l  g ro w th  processes.
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A C TIO N  O F  E T H A N O L  O N  G R O W T H  A N D  D E H Y D R O G E N A S E  A C TIV ITY  O F  C A N D ID A
A LR IC A N S
E . K . N ovak
DEPARTMENT OF MYCOLOGY, STATE INSTITUTE OF HYGIENE, BUDAPEST
T ests  of a n tib io tic s  a n d  ch em o th era p eu tics  fo r  fu n g ic id a l o r fu n g is ta tic  a c tio n  a re  to  
be  o ften  perfo rm ed  in  e th a n o lic  so lu tio n s . No d a ta  a re  av a ilab le  in  th e  l i te ra tu re  a b o u t th e  
ac tio n  of e th an o l on  C andida albicans.
T he action  of e th a n o l on  g ro w th  w as m easu red  b y  th e  tu rb id i ty  o f  c u ltu re s  in Sabou- 
raud-g lucose-bouillon  co n ta in in g  v a rio u s  am o u n ts  o f e th a n o l. T he tu rb id i ty  w as p lo tte d  
ag a in s t tim e  in  a  h a lf-lo g arith m ic  sv s tem  w ith  th e  u se  o f  follow ing eq u a tio n s: i. cell count per  
m l =  extinction X  3 .10s (w e fo u n d  p a ra lle lity  b e tw een  cell c o u n t an d  e x tin c tio n ) ii. log. extinc­
tion  a t  t tim e  =  log. extinction  at start -j- growth constant X  tim e  ( th is  is th e  k n o w n  lo g arith m ic  
g ro w th  e q u a tio n  of m ic ro o rg an ism s su b s titu tin g  e x tin c tio n  fo r cell co u n t acco rd in g  to  th e  
f i r s t  eq u atio n ). F ro m  g ro w th  cu rves, th e  g ro w th  c o n s ta n ts  belonging to  v a rio u s  e th an o l 
co n cen tra tio n s  w ere d e te rm in ed . T he g ro w th  q u o tie n t  (g ro w th  c o n s ta n t w ith  e th an o l per 
g ro w th  c o n s tan t w ith o u t e th a n o l)  serv ed  as th e  relative biological efficacy  o f th e  e th a n o l con­
c e n tra tio n  in  q u estio n .
P lo ttin g  g ro w th  q u o tie n ts  as fu n c tio n  o f e th a n o l  co n cen tra tio n  on  th e  f i r s t  d a y , a 
n e a r ly  lin e a r regression  w as o b ta in e d  w h ich  su b se q u e n tly  chan g ed  so t h a t  on  th e  f i f th  d a y  i t  
becam e a one-grade reg ress io n  w hich  show ed no a c tio n  b e tw een  0.002 vol. %  a n d  4 — 5 vol. 
%  o f e th an o l c o n ce n tra tio n , a n d  w as th e n  ru n n in g  q u ick ly  n e a r to  com p le te  in h ib itio n  of 
g ro w th  a t  10 vol. % .
On th e  o th e r  h a n d , endogenous deh y d ro g en ase  a c t iv ity  (E D A ), m ea su re d  w ith  tr i-  
p h e n y lte trazo liu m ch lo rid e  (TTC), gav e  th e  in v erse  o f  th e  f if th -d a y  c o n c e n tra tio n -a c tiv ity  
cu rv e , i. e. th ere  w as n o  effec t fro m  0.002 vol. %  to  2 vo l. %  of e th an o l c o n c e n tra tio n  w ith  
in creas in g  a c tiv ity  f ro m  t h a t  p o in t. A t 10 vol. %  o f  e th a n o l c o n cen tra tio n , 250%  a c tiv ity  
o f th e  co n tro l was m easu red .
T hese tw o  p a ra lle l e x p erim en ts  show  t h a t  th e  a c tio n  of som e co m p o u n d s on  g ro w th  
an d  on en zym atic  a c t iv ity , re sp ec tiv e ly , m ay  be in v e rse  a n d  need n o t be p a ra lle l.
H igher va lues o f E D A  o b ta in e d  w ith  h igher e th a n o l  co n cen tra tio n s  su g g est t h a t  p e rm e a ­
b ili ty  o f TTC increases w ith  h ig h er e th a n o l co n ce n tra tio n s .
E X A M IN A T IO N  O F  A N T IM IC R O B IA L  SU B ST A N C ES IN  T H E  L E A V E S  O F  T R E E S
A N D  B U S H E S
L. F e r e n c z y , I .  St e f a n d e l , F . Kx iv é n y i  an d  J .  Z solt
INSTITUTE FOR PLANT PHYSIOLOGY, UNIVERSITY OF SZEGED, 
and
INSTITUTE FOR PHARMACEUTICAL CHEMISTRY, MEDICAL UNIVERSITY OF SZEGED
W ith  a view  to  e lu c id a tin g  th e  occurrence o f a n tib a c te r ia l  and  a n tifu n g a l com pounds, 
th e  leaves of 244 tre e  a n d  b u sh  species h a v e  been  su b je c te d  to  d e ta iled  ex am in a tio n . T he in te n ­
s ity  o f  an tim ic ro b ia l e ffec t w as checked  a t  p H  6.5 a n d  p H  7.5 w ith  th e  h o rizo n ta l agar-d iffusion  
m eth o d  a f te r  h av in g  re d u ce d  th e  leav es in to  p u lp . T w o s tra in s  o f G ram  p o sitiv e  b a c te ria , 
tw o  G ram  n eg ative  ones an d  th re e  fu n g i were em p lo y ed  fo r th e  te s ts . T he leaves w ere ex am ­
in ed  in  th ree  d e v e lo p m en ta l s tages: in  sp ring  im m e d ia te ly  a f te r  sp ro u tin g , in  sum m er 
follow ing full d ev e lo p m en t, a n d  in  a u tu m n  a f te r  d e fo lia tio n .
A n tim ic ro b ia l co m p o u n d s could  be d e m o n s tra te d  in  n um erous cases. T hese  com pounds 
are  se lective , an d  in h ib it  th e  g ro w th  of G ram  p o sitiv e  b a c te r ia  in  th e  f i r s t  p lace . Sp ring  leaves 
fo r in s tan c e , p ro v ed  to  be  efficacious a t  p H  6.5 a g a in s t B a cillu s  cereus v a r . m ycoides in  37 .9% , 
ag a in s t Shigella shiga  in  4 .9 % , an d  ag a in s t C andida a lb icans  also in  4 .9%  o f th e  cases.
C onsiderably  d iffe re n t is th e  efficacy  o f leav es  o f  d ifferen t age. T h e  p u lp  of young  
leaves in h ib ited  th e  g ro w th  o f B acillu s cereus v a r. m ycoides  in  3 7 .9% , t h a t  o f m a tu re  ieaves 
in  2 3 .3 % , and  t h a t  o f shed  leaves o n ly  in  15.3%  o f  th e  cases.
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C E L L  M ETA B O LISM  IN  T H E  R O O T O F  V A R IO U S C E R E A L S
M. Mabóti
DEPARTMENT OF PLANT PHYSIOLOGY, EÖTVÖS LORÂND UNIVERSITY, BUDAPEST
I t  w as  in  th e  course o f in v e s tig a tio n s  in to  th e  m etab o lism  o f v egetab le  o rg an s  t h a t  th e  
a u th o r  c o m p a red  th e  re ce n tly  p ro d u c e d  w h ea t-ry e  h y b rid  Triticale  w ith  th e  tw o  p a re n t  p la n ts  
in  r e s p e c t  o f  cellular m etab o lism  in  th e  ro o ts  o f th e  seedlings a n d  in  resp ec t o f th e  in tra c e llu la r  
c h a n g e s  in  nucleic acid p h o sp h o ru s  (N A —P ). A nalyses w ere p e rfo rm e d  in  2 m m  zo n es o f th e  
ro o t ,  a n d  re su lts  th en  re fe rred  to  sing le  cells. D e te rm in a tio n  o f nucleic acid  w as b ased  on 
P - c o n te n t .  A nalysis o f th e  ro o t p e r  zones h a d  th e  o b jec t to  se p a ra te  th e  v a rio u s b io log ically  
d if fe re n t  reg ions.
F r o m  th e  apex  to w ard s  th e  b a s is  o f th e  ro o t, th e  fresh  w eigh t an d  d ry -m a t te r  c o n te n t 
o f cells  sh o w  a considerable in c re a se  in  th e  ro o t o f th e  p a re n t  p la n ts , i. e. w h ea t o f  h ex ap lo id  
c h ro m o so m e  nu m b er and d ip lo id  ry e .  In c rea se  of w e igh t is o b se rv ab le  also in  o c to p lo id  am p h i- 
d ip lo id  h y b r id s  which, how ever, in v a r ia b ly  rem ains below  t h a t  o f  an y  of th e  p a r e n t  p lan ts . 
N S — P  p e r  cell has a wide ra n g e  in  t h e  p a re n ts  (w h eat: 6 — 30 • 10- 6  y ; ry e : 5 — 20 • 10“ 6 y), 
w h ile  t h is  ra n g e  is som ew hat n a r ro w e r  in  am p h id ip lo id  h y b rid s  (1Ó — 17 • 10- 6 y). A  sim ila r 
v a r ia b i l i ty  c an  be observed in  re s p e c t  o f  th e  tw o  N A -frac tions. N A —P  co n te n t, a n d  e sp ecia lly  
D N A — P  c o n te n t  per cell, g ives a  m a x im u m  curve  fo r th e  ex am in ed  10 m m  piece  o f  ro o t 
w ith  a  m a x im u m  value in  th e  6 — 8 m m  zone. T he D N A —P  c o n te n t is n o t c o n s ta n t  in  cells 
w i th  e q u a l  chrom osom e n u m b ers , n o r  does i t  change in  p ro p o rtio n  w ith  increasing  ch rom osom e 
n u m b e r .  T h e  th eo ry  w hich p o s tu la te s  a  c o n stan cy  o f in tra c e llu la r  D N A  —P  fin d s , th e re fo re  
no  c o n f irm a tio n  by  these  re su lts .
IN V E S T IG A T IO N S  C O N C E R N IN G  T H E  P H Y SIO L O G IC A L  D R Y N E SS O F  R IC E
F . Z so l d o s
INSTITUTE FOR PLANT PHYSIOLOGY, UNIVERSITY OF SZEGED
T h e  s a fe ty  o f rice p ro d u c tio n  in  H u n g a ry  is h igh ly  jeo p a rd iz e d  b y  “ brow ning” ( “ B ru z o n e ” ) 
a  d ise a se  w h ic h  assum es so m etim es d isa s tro u s  d im ensions. O b serv a tio n s hav e  show n  t h a t  th e  
d isease  a r is e s  on ly  in  u n fa v o u ra b le  (c lo u d y , cool) w e a th e r a n d  a tta c k s  p a r tic u la r ly  som e 
v a r ie tie s  su scep tib le  to  i t .  N o m a t t e r  how  a b u n d a n tly  rice  fie ld s  are  in u n d a te d , th e  p la n ts  
a f fe c te d  f a il  to  tak e  up  a su ffic ien t a m o u n t o f w a te r  a n d  su ffer fro m  “ physio log ical d ry n e ss” .
T h e  d isease  becom es p a r t ic u la r ly  dangerous i f  i t  a tta c k s  th e  p la n t a t  a  t im e  w hen  
th e  r e p ro d u c t iv e  organs a re  fo rm ed , i. e. w h en  m etab o lism  is especia lly  in ten siv e . U n fa v o u ra b le  
a tm o s p h e r ic  conditions w hich  f a c i l i ta te  th e  incidence of B ru zo n e  a re  know n to  a p p ro x im a te ly  
c o in c id e  in  H u n g a ry  w ith  th is  d e v e lo p m e n ta l period .
B io lo g ica l experim ents m a d e  o n  a r tif ic a lly  cooled p lo ts  p ro v ed  t h a t  som e v a r ie tie s  
o f  r ice  w e re  m ore  re s is tan t to  th e  d isease  th a n  o thers . W hile th e  v a r ie ty  D unghan  S h a li  w as 
d e s tro y e d  a lm o s t to ta lly , a n o th e r  v a r ie ty ,  Precoce A llorio , kno w n  as re s is ta n t, th o u g h  lik e ­
w ise a f fe c te d  b y  th e  disease, to le ra te d  th e  la c k  of w a te r  m u ch  b e tte r .
T h a t  som e varie ties show  m o re , o th e rs  less to le ran ce  h as  b een  co rro b o ra ted  b y  c o m p a ­
r a t iv e  b io ch e m ic a l ex p erim en ts, e sp e c ia lly  concerning changes in  th e  in d iv id u a l n itro g e n  
f ra c t io n s .  A m o n g  others, i t  h a s  b e en  d e m o n s tra te d  t h a t  th e  free  am ino acids o f e ac h  v a r ie ty  
u n d e rg o  c h an g e s  according to  th e  d eg ree  o f dam age w hich  lac k  o f w a te r occasions in  t h a t  
p a r t i c u la r  v a r ie ty .
So f a r ,  w e have no t been  a b le  to  a sc e rta in  th e  physio log ica l fac to rs  w hich  cause  d iffe re n t 
v a r ie tie s  to  b e h av e  d ifferen tly  i f  a f fe c te d  b y  “ physio log ical d ry n e ss” . D ev e lo p m en ta l degree  
o f  th e  r o o t  (a s  re la ted  to  t h a t  o f  th e  sh o o ts), possib ly  th e  an a to m ic a l s tru c tu re , th e  collo idal 
s ta te  o f  th e  p ro to p la sm  and p e rh a p s  o th e r  fa c to rs  too  m ay  be responsib le  fo r th ese  d ifferences 
in  b e h a v io u r .  N itrogen , a p a th o g e n ic  fa c to r  in  m an y  cases, i f  g iv en  in  larg e r q u a n tit ie s , a ffec ts  
th e  d e v e lo p m e n t o f roots (an d  so th e  u p ta k e  o f w a te r)  ad v erse ly . T h is p o in ts  to  a  close co n n ec ­
t io n  b e tw e e n  B ruzone and  th e  a p p e a ra n c e  o f physio log ical d ry n ess.
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S T U D IE S  C O N C E R N IN G  D A IL Y  C H A N G E S IN  T H E  SH O O T -E L O N G A T IO N  R A T E  O F
T H E  G R A P E V IN E
A. H e g e d ű s  an d  G. V id a
AMPELOLOGICAL RESEARCH INSTITUTE, BUDAPEST
T h ere  ex ists on lv  a l im ite d  n u m b er o f s tu d ies  dealing  w ith  da ily  chan g es in  th e  ra te  
o f sh o o t e lo ngation . A ccord ing  to  th e  genera l op in ion , lig h t h as a  decisive ro le in  th e  d a ily  
sequence o f g ro w th -ra te  changes; th ere fo re , shoots grow  b e tte r  a t  n ig h t n o tw ith s ta n d in g  lower 
te m p e ra tu re s .
T h e  g ro w th  of 8 shoo ts o f  V itis  v in ifera  (v a rie ty  L eá n y k a  an d  E zerjó ) w as m easu red  
d u rin g  54 h o u rs  a t  in te rv a ls  o f tw o  h ours, be tw een  th e  1 8 th  a n d  th e  2 0 th  of M ay , 1959, in  
B u d ap es t. S im u ltan eo u s ly  also  th e  te m p e ra tu re  an d  th e  re la tiv e  h u m id ity  w ere  m easu red , 
an d  th e  in te n s i ty  o f lig h t d e te rm in e d  b y  m eans of a lu x  m ete r. T h e  ra d ia tio n - in te n s i ty  (g ca l/cm 2) 
d a ta  o f  th e  a d ja ce n t M eteorological In s t i tu te  to o , w ere ta k e n  in to  acco u n t. T h e  e ffec t of 
m eteo ro log ica l cond itions on  th e  sh o o t-e longation  r a te  w as exam in ed  g ra p h ic a lly . T h ree  of 
th e  en v iro n m en ta l fac to rs : te m p e ra tu re ,  lig h t and  ra d ia tio n , chan g ed  n early  in  p a ra lle l, h u t 
th e  cu rv e  o f h u m id ity  ru n  o p p o site  to  th e  o thers . T he r a te  o f sh o o t e lo n g a tio n  ch an g ed  ra th e r  
irreg u la rly  b u t  i t  can  h e  w ell seen th a t  th e  shoots grew  m ore slow ly a t  n ig h t th a n  in  th e  d ay ­
tim e . T h e  g ro w th  r a te  o f  th e  sh o o ts  p ro v ed  to  be  m ore or less d e p en d e n t on  th e  th re e  fo rm er 
e n v iro n m en ta l fac to rs . I t  m ay  b e  seen from  these  d a ta  th a t ,  u n d e r  th e  con d itio n s in v e s tig a te d , 
th e  sh o o t-g ro w th  of th e  v ine  dep en d s ch iefly  on th e  d a ily  m arc h  of te m p e ra tu re ,  a n d  only 
s lig h tly  on  th e  in h ib ito ry  e ffec t o f lig h t. I t  is p ro b ab le  t h a t  th e  irre g u la r ity  o f  th e  changes 
in  th e  ra te s  a re  p a r tly  due to  endogenous facto rs.
A F T E R -E F F E C T  O F  P H O T O P E R IO D IC  T R E A T M E N T  ON H O P  P L A N T S  
G y . M á n d y  a n d  S. K o v á cs
SOUTH EAST-TRANSDANUBIAN AGRICULTURAL RESEARCH INSTITUTE, IREGSZEMCSE
C lim atic  co nd itions p rev a ilin g  in  hop-grow ing a rea s (S o u th  an d  C en tra l E u ro p e )  lead 
to  th e  conclusion  th a t  hop is a  lo n g -d ay  p la n t. T here  occur, how ever, tw o  v a rie tie s  in  H u n g a ry : 
a  v a r ie ty  w ith  a longer an d  one  w ith  a  sh o rte r period  o f g ro w th . S uch  d ifference  in  th e  period  
has g iv en  rise  to  th e  n o tio n  t h a t  i t  m av  he due  to  p h o to p e rio d ic  fa c to rs . W ith  a  v iew  to  
s tu d y in g  th e  p ro b lem , th e  a u th o rs  perfo rm ed  e x p erim en ts  w ith  tw o  v a r ie tie s :  th e  earlie r 
C zechoslovak (p ro b ab ly  Z atec ) a n d  th e  la te r  F ren ch  (p ro b ab ly  A lsa tian ) v a r ie ty .  T h e  tes t 
p la n ts  w ere exposed to  d a y lig h t fo r 10 hours on ly  d u rin g  15 d a y s  (from  M ay 23 to  J u n e  7), 
w hile co n tro ls  received  th e  n o rm al a m o u n t o f d ay lig h t. T o d e te rm in e  th e  e ffec ts  o f  th e  t r e a t ­
m en t, phenolog ical an a lyses w ere m ad e  and  th e  r a te  o f  g ro w th , th e  w eigh t o f th e  d iffe ren t 
b o d y  p a r ts  an d  th e  fo rm a tio n  o f la te ra l  shoots w ere o b served . P h eno log ica l d a ta  show ed  th e  
flo rescence  o f tre a te d  p la n ts  to  h av e  been  de lay ed  b y  2 to  3 d ay s. T his re su lt  w o u ld  m ean 
t h a t  b o th  v a rie tie s  a re  lo n g -d ay  p la n ts . O b serva tions co n cern ing  th e  r a te  o f  g ro w th  show ed 
th a t  th e  g ro w th  o f th e  F re n c h  v a r ie ty  w as p ro m o ted , w hile  t h a t  o f  th e  C zechoslovak  v a r ie ty  
in h ib ited . A nalysis o f b o d y  w e ig h t rev ea led  th a t  th e  tr e a tm e n t  h a d  ren d ered  th e  F re n c h  hop 
m ore g e n e ra tiv e  an d  th e  C zechoslovak  m ore v e g e ta tiv e . T h e  d ev elo p m en t o f  la te ra l  shoots 
was p ro m o te d  in  th e  la t te r  v a r ie ty . T hese  re su lts  ju s t ify  th e  conclusion  th a t  th e  F re n c h  hop 
is a  sh o rt-d a y , th e  C zechoslovak a  lon g -d ay  p la n t, a lth o u g h  th is  conclusion  is n o t  su p p o rted  
b y  th e  phenolog ical d a ta . T h is m a y  he  due to  th e  sh o rt d u ra tio n  o f  th e  t re a tm e n t.  I t  is  therefo re  
suggested  th a t  n o t m ere ly  pheno log ical re su lts  should  be considered  in  th e  e v a lu a tio n  of th e  
effec t o f p h o to p erio d ic  t re a tm e n ts .
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O N  T H E  C O N D ITIO N S O F  P R E C IP IT A T IO N , T E M P E R A T U R E  A N D  A IR  H U M ID IT Y  
N E E D E D  B Y  C E R T A IN  L A R G E R  F U N G I F O R  T H E  FO R M A T IO N  O F  F R U IT  B O D IE S
J .  KoNECSNI
STATE INSTITUTE FOR QUALITATIVE TESTING OF AGRICULTURAL PRODUCTS, BUDAPEST
I t  seem s th a t  h u m id i ty  a n d  tem p e ra tu re  are th e  m o s t im p o r ta n t  ecological fa c to rs  fo r 
th e  fo rm a tio n  of f ru it  b o d ies  o f  m u sh ro o m s. P ro v id ed  t h a t  th e  fu n g u s m y ce liu m  in  th e  su b ­
s t r a te  is  developed su ffic ie n tly  a n d  i f  th e re  is a copious n u t r ie n t  su p p ly , th e  fo rm a tio n  of f ru i t  
b o d ie s  s ta r ts  as soon as th e  c o n d itio n s  o f h u m id ity  a n d  te m p e ra tu re  tu r n  fa v o rab le .
O f th e  m ushroom s i t  is th e  P salliota campestris in  re sp e c t  o f w hich  th e  ecological con­
d itio n s  re q u ire d  for th e  fo rm a t io n  o f  th e  f ru it bodies a re  w ell know n . T his species is grow ing 
w e ll i f  th e  h u m id ity  o f th e  s u b s tr a te  is ab o u t 6 0 —70 p . c ., th e  te m p e ra tu re  o f th e  a m b ien t 
a tm o s p h e re  12 to  IS °C, a n d  th e  re la tiv e  h u m id ity  o f  th e  a ir  a b o u t 90 p . c.
N o  such d a ta  a re ’k n o w n  in  th e  case of w ild -grow ing  m u shroom s. A u th o r  in v es tig a te d  
th e  a p p e a ra n c e  of fungus f r u i t  b o d ie s  over a period  o f e ig h t y ea rs  in  th e  reg io n  o f G yöm rő, 
e a s t  o f  B u d a p es t. This a re a  is  s i tu a te d  on th e  so u th -w est b o rd e r  o f th e  G ödöllő h ill co u n try ; 
i t s  so il is  lo am , san d y -lo am  a n d  s a n d .
T h e  in v estig a tio n s in c lu d e d  som e 40 species o f  m u sh ro o m s, w ith  30 to  80 d a ta  fo r 
e a c h  spec ies. R elying on th e  m e teo ro lo g ica l d a ta  co n cern in g  each  p a r tic u la r  d a y  o f collection 
a n d  s u rv e y , th e  a u th o r d e te rm in e d  th e  m ean  values o f  p re c ip ita tio n , te m p e ra tu re  a n d  a tm o s­
p h e r ic a l  h u m id ity  in  re sp ec t o f  a  p e r io d  of 5 days resp . o f 10 days before th e  collecting  d ay . 
T h e  m e a n  va lue  of th e  30 to  80 d a ta  collected  in  th is  m a n n e r  gives a  good a p p ro x im a tio n  of 
th e  c o n d itio n s  req u ired  fo r  th e  fo rm a tio n  of fru it bo d ies  o f  th e  exam ined  species, in  te rm s 
o f  a v e ra g e  p recip ita tio n s, te m p e ra tu r e  an d  air h u m id ity . T h e  in te rre la tio n s  a n d  th e  ab so lu te  
v a lu e s  o f  th e  d a ta  co llected  a re  in  good  accordance w ith  p ra c tic a l experiences.
SA PR O B IO L O G IC A L  SY ST E M  O F A L G A E  I N  T H E  R IV E R  T ISZ A  
G. U h e r k o v ic h
HUNGARIAN TISZA RESEARCH STATION, SZEGED
T h e  p u r ity  of r iv e rs  p re s e n ts  a  p ro b lem  th a t  h a s  b eco m e in creas in g ly  s ig n ifican t since 
th e  e n d  o f  th e  last c en tu ry  on  a c c o u n t  o f  th e  growing n u m b e r  o f se ttle m e n ts  a n d  th e  p rogress 
o f  in d u s tr ia liz a tio n . To p h y sic a l a n d  chem ica l m ethods fo r th e  co n tro l o f w a ters  th e  new  m eth o d  
o f b io lo g ic a l contro l has b een  a d d e d :  i t  has  th e  ob ject to  a sc e r ta in  th e  degree o f co n ta m in a tio n  
b y  o rg a n ic  m a tte r  w ith  th e  a id  o f  in d ic a to r  organism s, so -called  sap ro b io n ts .
I t  w as in  th e  y ears 1908 a n d  1909 th a t  K o l k w it z  a n d  M a r s s o n  in tro d u c e d  saprobio- 
lo g ic a l w a te r  contro l, w h ich  m a d e  considerab le  p rogress d u rin g  th e  la s t  f iv e  decades.
T h e  lessons o f th e  re v is e d  sy s te m  o f sap rob ion ts a re  w ell ap p licab le  to  th e  biological 
c o n tro l  o f  H u n g a ry ’s larg e r r iv e rs . T h e  r iv e r Tisza, th o u g h  s till  less c o n ta m in a te d  th a n  m o st 
o th e r  la rg e r  rivers in  E u ro p e , is  n e v e rth e le ss  exposed to  th e  d an g er o f becom ing  soon con- 
ta m in e d  o n  account of H u n g a ry ’s g ro w in g  in d u str ia liz a tio n  in  th e  course o f  w h ich  la rg e  w orks 
w ill b e  e rec te d  along its  sh o re s ; i t  w ill, therefore, be  n e ce ssa ry  to  in s t i tu te  a  m ore  carefu l 
sy s te m  o f  th e  riv er’s b io log ical c o n tro l.  U tilizing th e  re su lts  o f m an y  y ears  o f algological 
r e se a rc h  w o rk  and re ly ing  also  o n  l i te r a ry  reports , th e  a u th o r  h as developed  a  sapro- 
b io lo g ic a l system  of th e  a lg a e  l iv in g  in  th e  T isza. H e  assu m es t h a t  th is  is th e  k in d  of 
w o rk  b y  w h ich  research  w o rk e rs  co n ce rn ed  w ith  a lgo logy  m a y  b e s t p ro m o te  th e  w ork  of 
sap ro b io lo g is ts . The sap ro b io log ical l i s t  com piled by  th e  a u th o r  co n ta in s d a ta  concern ing  136 
ta x a .  T h e se  a re  divided in to  la rg e r  tax o n o m ica l groups w ith in  w h ich  th e y  are  g ro u p ed  acco r­
d in g  to  th e i r  saprob itic  p ro p e rtie s . T h e  degree of “ s a p ro b ity ”  a t  w hich  p a r tic u la r  o rgan ism s 
p ro d u c e  th e  h ighest effect is sp e c ia lly  in d ic a te d  in th e  l is t  w h ich  show s m o reover th e  o rgan ism s 
t h a t  a r e  th e  b es t ind ica to rs .
T h e  d e ta iled  sap ro b io log ical l i s t  o f algae in th e  r iv e r  T isza  w ill sh o rtly  be  p u b lish ed ; 
f u r th e r  in v es tig a tio n s  m ay  le a d  to  c e r ta in  add itions an d  co rrec tio n s , an d  i t  is h o p ed  t h a t  th e  
l is t  w ill fa c i li ta te  th e  success o f  sap ro b io lo g ica l ex p erim en ts  to  b e  s ta r te d  befo re  long.
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U N E Q U A L  D IV ISIO N  O F  A LG A L CELLS 
I . K is s
CHAIR OF BOTANY, PEDAGOGICAL HIGH SCHOOL, SZEGED
T h e  u n eq u al d iv is io n  o f th e  cells o f sev era l algae (E uglena, P h a cu s , Trachelom onas, 
O scillatoria, C hlam ydom onas, N autococcus, A nkislrodesm us, U lothrix, Cladophora, Sp irogyra)  
b o th  in  n a tu re  an d  in  la b o ra to ry  cu ltu re s  h as b een  o ften  observed  b y  th e  a u th o r  since the  
b eg in n in g  of th e  th ir t ie s . T h e  n ew ly -fo rm ed  cells d iffered  from  one a n o th e r  m o s tly  in  size, 
sh a p e  a n d  s tru c tu re . B u t  also physio log ica l d ifferences could be  o b se rv ed  in  a  n u m b er of 
cases: (1) th e  re p ea te d  d iv is ion  o f tw o  n ew ly -fo rm ed  cells d id  n o t ta k e  p lace  sim u ltan eo u s ly  
b u t  a t  considerab ly  d iffe re n t tim es . Som e o f th e  new cells underw en t no  m ore  m ito sis . (2) Some 
o f  th e  new  cells re sp o n d ed  to  p lasm o ly tic  e ffects d iffe ren tly  from  o th ers . (3) G iven  u n fa v o u rab le  
co n d itio n s , th ere  o ccu rred  d ifferences in  re sp ec t o f  v i ta l i ty  also. D ifferences o f  th e  la t t e r  k ind 
w ere , fo r in stan ce , v e ry  consp icuous in  th e  case o f th e  Euglena gracilis  th e  succession  cells 
o f  w h ich  h ad  been  long  k e p t in  w e t-ch am b er p re p a ra tio n s . I t  could n o t  b e  p ro v e d  t h a t  all cell 
d iv is io n s were o f an  u n e q u a l c h a ra c te r. T h e  new ly -fo rm ed  cells of th e  C hlam ydom onas inter­
m ed ia  w ere som etim es m o rp h o lo g ically  equal. T h e ir  rep ea ted  div ision  to o k  h o w ev er p lace a t 
d if fe re n t  tim es. C oncern ing  th e  re aso n  o f u n e q u a l div ision , fu r th e r  re sea rc h es  a re  necessary. 
B eside  th e  d ifferences in  age, p o la r ity  to o  m ay  be  invo lved . T his fo rm  of d iv is io n  m a y  in  any 
case  c o n trib u te  to  v a r ia b ili ty .
X Y L O T O M Y  O F  T H E  P A N N O N IA N  B K O W N  COALS AT R U D A B Á N Y A
Á. H a raszty
INSTITUTE OF BOTANY, KOSSUTH LAJOS UNIVERSITY, DEBRECEN
T h e  p ap er is th e  su p p le m e n ta ry  a n d  f in a l p a r t  o f th e  a u th o r’s r e p o r ts  on  th e  results 
o f  m icroscopic an aly ses to  w hich  H u n g a rian  te r t ia ry  ligneous brow n sto n e  co als w ere sub jected  
s in ce  1951. T hese in v es tig a tio n s  h ad  th e  o b jec t to  explore th e  b ro w n  coals f ro m  a  palaeo- 
b o ta n ic  p o in t o f v iew , to  e lu c id a te  th e  p a la e o p h y tic  origin o f th e  coal d e p o sit.
T he coal d ep o sit o f R u d a b á n y a , a  su rface  fo rm a tio n  of a local iro n -o a r  ra n g e , is s itu a ted  
b e tw ee n  a lay e r o f U p p e r  P a n n o n ian  sp h ae ro s id e rite  conglom erate  a n d  o f  P le is to cen e  red 
c la y . A  x y lo tom ica l ex am in a tio n  of 50 sam ples co llected  from  th e  d e p o sit ju s t if ie s  th e  con­
c lusion  th a t  th e  b row n -co al b ed  in  q u estio n  d erives m o stly  from  th e  w ood o f tre e s  o f the  
S eq u o ia  ty p e  am ong  w hich  Taxodioxylon  gypsaceum  K uXu se l  a n d  G lyptoslroboxylon lenerum  
C o n v en tz  were p re d o m in a n t. Som e of th e  sam ples p roved  to  be  o f p a lm a ce o u s  orig in  and 
c a n , th u s , he te rm ed  as P alm oxylon  sp . I t  is p ro b a b le  th a t  a sw am p fo re s t  d ev elo p ed  on the  
in c reas in g ly  w ater-lo g g ed  co asts  o f th e  P a n n o n ia n  in lan d  sea in  w hich  G ly p to s tro b u s  was 
p re d o m in a n t. A d ja ce n t to  i t ,  th e re  ex is ted  a r ip a r ia n , and  n e x t to  th e  la t te r ,  a  S equo ia  forest 
a t  th e  fo o t of th e  h ills , w ith  p a lm  groves here  an d  th ere . The c lim ate  o f th o se  tim e s  would 
co rre sp o n d  to  t h a t  o f  to d a y  a t  th e  b o u n d a ry  o f th e  su b trop ica l an d  M e d ite rran e a n  zones, 
w h ile  th e  flo ra  p e r ta in in g  to  i t  co rresponds — in  considera tion  of th e  R ó z sa sz e n tm á rto n  m ate ­
r ia l  o f equal age — to  th e  so-called  o ligo trop ic  flo ra .
S IL IC IF IE D  STEM S O F  T R E E S  FR O M  T H E  P A L A E O G E N E  O F  T H E  COAL-BASIN
O F  D O R O G
L. R á k o si
BOTANICAL INSTITUTE OF THE UNIVERSITY, SZEGED
F ro m  th e  sa n d  a n d  sa n d sto n e  beds o f th e  Oligocène of th e  co a l-b as in  a t  D orog , about 
70  silicified an d  carb o n ised  p a r ts  o f stem s h av e  passed  in to  th e  co llec tio n  o f  th e  Regional 
M useum  of th e  D orog  d is tr ic t .  T h e  palaeogene  coal-beds o f th e  coal-basin  b e in g  o f thoroughly  
hom ogeneous co n sistence, in v es tig a tio n s  in to  th e  silicified and  carb o n ised  s te m s will th row  
so m e  lig h t upo n  th e  sa id  f lo ra .
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G inkgo  stem s d o m in a te  in  th e  collected m a te ria l. B esid es severa l xy lo tom ie  m a rk s  
c h a ra c te r is t ic  of th e  Ginkgo, th e  ty p ic a l  druses too  can  b e  w ell observed . F rom  am ong  th e  
C o n ifers , th e  Sequoia ty p e  co u ld  b e  d e term ined  in  f iv e  cases.
Fo liaceous trees a re  r e p re s e n te d  b y  Laurinoxylon  m iillersto lli Gbegtjss, D ryoxylon  sp ., 
Ic a c in o xy lo n  sp., Cassioxylon  sp .,  a n d  Quercoxylon böchianum  (F é l ix ) Mü l l e r —Sto ll  e t 
M ä d e l . V ery  in te res tin g  is a  s t i l l  u n d e te rm in ed  s te m  h a v in g  p o re -ray s  and  lo n g itu d in a l 
re s in -p a ssa g e . Such a s tru c tu re  is  u n k n o w n  am ong b o th  r e c e n t  a n d  fossilized stem s.
T h e  collection co n ta in s  a lso  a  v e ry  well p reserv ed  p a lm  stem .
T h e  fin d s reveal a  d e c re a s in g ly  tro p ica l flo ra.
A N TH R A C O T O M IC  IN V E S T IG A T IO N S  ON M E S O L IT H IC  (T A R D E N O IS1E N ) 
CHA RCO A L R E M A IN S  O F SZ E K S Z Á R D  —P A L Á N K
J .  St ie b e r
INSTITUTE FOR APPLIED BOTANY AND HISTOGENETICS, EÖTVÖS LORÁND UNIVERSITY,
BUDAPEST
I n  th e  loam -p it o f th e  S z e k sz á rd  — P a lán k  B rick -W o rk s , th e  rem ain s o f a m eso lith ic  
f ire -p la c e  ly in g  under A v a r g ra v e s , w ere  discovered in  1957 b y  V é r t e s . P a r t  of th e  m a te ria l 
fo u n d  in  th e  fireplace, ch a rco a l p iec es  to ta lling  100, w ere  fo rw a rd ed  in  M ay, 1957, to  th e  
a u th o r  w h o  exam ined th em  a ll a n th ra co to m ic a lly . A n a to m ic a l fe a tu re s  hav in g  p ro v ed  to  b e  
id e n t ic a l  in  all charcoals, th e ir  c h a ra c te r s  can be sum m ed  u p  as fo llow s:
G ro w th  rings are r in g  p o ro u s ,  th e  pores m ain ly  so lita ry , b u t  also tw in  pores o ccu r 
f r e q u e n t ly ,  an d  less freq u e n tly  p o re  ch a in s, too. G round  tis su e  com posed  of th in -w alled  f ib re  
t r a c h e id s .  R ay s u n iseria te  a n d  h o m o g en eo u s, in asm uch  as b o th  th e  m arg inal and th e  in n e r  
cells a re  m erenchym atic . I n  th e  c ro ssin g  fields of th e  m a rg in a l cells, sim ple p its  a rran g ed  in  
tw o  t ie r s ,  p re sen t. P e rfo ra tio n  s im p le , vessel walls th ic k e n e d  b y  b o rd e re d  p its .
O n  th e  evidence o f th e ir  a n a to m ic a l  characters , a ll e x am in ed  charcoals were id e n tif ie d  
b y  th e  a u th o r  as th e  rem a in s o f P o p u lu s  sp. I t  is im possib le  to  id e n tify  th e  species i ts e lf  on 
a  x y lo to m ic a l  basis. F ea tu re s  c o n s id e re d  d istinc tive  b y  H e r m a n n  a n d  Gr e g u ss , w ere re c e n tly  
sh o w n  a m o n g  others also b y  Sá r k á n y , St ie b er  an d  F ill ó  to  b e  ex trem e ly  v a riab le  even  
w ith in  th e  ind iv idual.
T h e  100%  occurrence o f  m eso lith ic  Populus a t  S zek szá rd  — P a lán k  w ould p o in t, in  
th e  f i r s t  p lace , to  th e  P ra e b o re a l, i. e. th e  Alleröd p e rio d . H o w ev e r, tak in g  in to  acco u n t es­
p e c ia l ly  th e  geographic a n d  s t r a t ig ra p h ic  position of th e  s ite , i t  m ay  be possible t h a t  th e  
c h a rc o a ls  in  question  are re m a in s  o f  w oods grown on r iv e r -b a n k s  o r f lo o d  areas. In  such  p laces  
P o p u lu s  m ig h t occur in  a n y  p h a se  o f  th e  postglacial ep o ch  a n d  th u s  conclusions d raw n  w ith  
r e g a rd  to  p h ases  in  th e  h is to ry  o f  v e g e ta tio n , have to  re m a in  m ere  con jectu res. I t  is fo r th e  
f i r s t  t im e , how ever, th a t  m eso lith ic  P o p u lu s  charcoals h a v e  b e en  reco rd ed  in  H u n g a ry .
T H E  E V O L U T IO N A R Y  S IG N IF IC A N C E  OF T H E  A T A V IST IC  A B E R R A T IO N S
O F  T H E  B IR D S
L. H orvá th
DEPARTMENT OF ZOOLOGY, NATURAL HISTORY MUSEUM, BUDAPEST
T h e re  m ay  be observed , e v en  a t  a  cursory  glance, a b n o rm a lit ie s  in  th e  p lum age o f som e 
H u n g a r ia n  P asserine  b irds w h ich  d e se rv e  a thorough  in v e s tig a tio n . T h e  ab erra tio n s p re s e n t  
th e m se lv e s  in  colour, p a tte rn ,  a n d  th e  re la tiv e  size o f th e  re c tr ic e s  a n d  rem iges. F a c ts  led  m e 
to  th e  w e ll supportab le  sc ien tific  h y p o th es is  th a t  th e  c o n c o m ita n tly  arising  a b e rra tio n a l 
fe a tu re s  h a v e  an  a tav istic  sign ifican ce . A n y  verification  o f th e  a ta v is t ic  n a tu re  o f th e  a b e rra tio n s  
re n d e r  sc ien tific a lly  p roved  d a ta  to  th e  phylogeny of th e  spec ies in  qu estio n . T he re su lts  o f  
th e  e x a m in a tio n s  led to  th e  fo llo w in g , scientifically  v a lu a b le , fa c ts . Irreg u la ritie s  c an n o t b e  
re le g a te d  e ith e r  to  colour a b e r ra tio n s  o f  an o th er n a tu re , o r to  co lo u r dev ia tions aris ing  a s  a
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consequence o f h y b rid iz a tio n . A t th e  p re sen t s ta te  o f o u r know ledge, and w ith  re fe ren ce  to  
th e  re su lts  o f ju s t  th e  p re se n t a ta v is tic -ab e rra tio n a l s tu d ie s , i t  w ould be m ost a p p ro p ria te  
to  d esig n ate  th e  in v es tig a te d  b ird s , fo r th e  tim e being , as a su perspecies. O f th e  p re se n t s tu d ie s  
we m ay  e stab lish  th e  follow ing ru les . T he h igher th e  n u m b er, e x te n t  and  in ten sity  o f  a ta v is t ic -  
a b e rra tio n a l c h a ra c te rs  a re  in  a  g iven  species, so m u ch  la te r  d id  i t  sep ara te  from  th e  one  or 
m ore  species to  w hose fe a tu re s  i t  re v e rts , therefo re  th e  s t r e n g th  of th e  a ta v is tic -a b e rra tio n s  
is co n d itio n a l on  th e  age o f th e  species. I t  also follow s t h a t  a  decrease  of th e  a ta v is t ic -a b e rra ­
tio n s  in d ica te s  th e  s ta b iliz a tio n  o f th e  specific ch ara c te rs . I f  sev era l characters o f a ll spec ies 
c o n s titu tin g  a  genus he  o b se rv ed  am ong  th e  a ta v is tic -a b e rra tio n a l fea tu res  o f th e  one or o th e r  
species, th e y  d en o te  th a t ,  on  th e  one h an d , th e  genus is o f a  hom ogeneous origin, a n d , on  th e  
o th e r  h a n d , th e  species ex h ib itin g  th e  m ixed a ta v is tic -a b e rra tio n a l peculiarities is in  a  f lo u ­
rish in g  s ta te  o f specia lization .
M A LA C O -C O EN O LO G IC A L IN V E S T IG A T IO N S C O N N E C TE D  W IT H  
M IC R O C LIM A T O L O G IC A L  O B SER V A T IO N S O N  T H E  S H O R E S  OF T H E  R IV E R S  
T ISZ A , B O D R O G  A N D  K R A S Z N A
M. Andó  an d  K . B ába
DEPARTMENT OF SYSTEMATIC ZOOLOGY, UNIVERSITY, SZEGED
F a c to rs  d e te rm in in g  th e  en v iro n m en t o f snails liv in g  in  th e  flood p la in  a n d  on  th e  
sho res w ere in v es tig a te d . In v e s tig a tio n s  were p e rfo rm ed  in  sum m er. The in v e s tig a te d  zones 
d iffe r m ic ro c lim atica lly  a n d  b io log ically  very  s ig n ifican tly  f ro m  th e  surround ing  p a r ts  o f  th e  
G re a t H u n g a rian  P la in  a n d  th e  a d ja c e n t flood  areas. T h e y  are  ch arac te rised  th ro u g h  h ig h er 
a tm o sp h e ric  h u m id ity , m o d e ra te  rise  and  d rop  o f te m p e ra tu re  resu lting  from  th e  ex p o su re  
o f  th e  te r ra in , th e  p ro x im ity  o f w a te r, th e  v eg e ta tio n  a n d  th e  p ro p e rtie s  of th e  soil.
M alacofauna is to  be  fo u n d  on ly  on th e  shores in  th e  m acroclim atically  a r id  f lo o d  a rea  
b e tw een  T o k aj and  R a k am az . I t  consists o f hy g ro p h ilic  u b iq u ito u s  e lem ents; th e  n u m b e r  o f 
species and  in d iv id u a ls  is sm all. I t s  occurrence fo rm s no c o n tin o u s  zones, i t  is co n fin ed  to  th e  
t r a c ts  p ro tec te d  fo rm  th e  la te ra l  erosion of th e  r iv e r, to  a rea s  w ith  slightly  sloping b e d  an d  
to  n e u tra l  t r a c ts  o f th e  b a n k . T h e  accu m u la tio n  of d ep o sits  is sm all in these  a reas. T h e  soil 
is  a  m iry  in fu sio n  loes. T h e  w a te r  c o n te n t of th e  soil is h ig h : 30 — 35 w eight p e rce n t. N e a r  to  
th e  surface , th e  d a ily  f lu c tu a tio n  of te m p e ra tu re  is sm all. T h e  a rea  is p ro tec ted  a g a in s t i r r a ­
d ia tio n  th ro u g h  co n tin o u s sh ad o w  effects. No snails w ere fo u n d  on th e  a b ru p t o r th e  acc re tin g  
b an k s . T he follow ing ty p e s  o f  coenoses were o b se rv ed : Deroceras agreste, Zonilo ides n itid u s  
ty p e  w ith  Vallania pu lchella  a n d  Zanobiella rubiginosa  as d o m in a n t e lem ents a t  th e  T isza . 
Zonito ides n itid u s  ty p e  w ith o u t  s ign ifican t d o m in an ts  a t  th e  B odrog. A t th e  K ra sz n a  (in 
consequence  of h ig h er w a te r  c o n te n t o f th e  soil): Succinea p u tr is , Cochlicopa lubrica, Zenobiella  
rubiginosa  ty p es  w ith  F ructicola fru tic u m  and  H elix  lulescens as accessory e lem ents.
I t  w as fo und  th a t ,  in  consequence of th e  m osaic-like  changes of th e  h a n k s , no  species 
co u ld  becam e ab so lu te ly  c o n s ta n t. T herefore no  coenological ca tegory  h igher th a n  sy n u s iu m  
cou ld  be  e s tab lish ed  in  re sp e c t o f  p a r tic u la r  sh o rte r  t r a c ts  o f  th e  banks.
C O M PA R A TIV E  P L A N K T O L O G IC  IN V E S T IG A T IO N S IN  T H E  B A C K W A T E R S
O F  T H E  R IV E R  T ISZ A
J .  Me g y e r i
CHAIR OF ZOOLOGY, HIGH SCHOOL OF PEDAGOGY, SZEGED
T he a u th o r  co n d u c ted  p lan k to lo g ic  resea rch es d u rin g  th e  sum m er season in  1957 a n d  
1958 in  11 s ta g n a n t  b ra n ch e s  o f th e  m an y  th a t  ex is t in  th e  H u n g a rian  p o rtio n  o f th e  r iv e r  
T isza  (T iszafüred , T iszaszeg , Szajo l, V ezseny, T iszaug , N a g y k ö rű , D in nyéshát, K u rc a , Sasér, 
M árté ly , H a tty a s te le p ) .
A co m p a ra tiv e  ex am in a tio n  of th e  collected  m eso zo o p lan k to n  (Rotatoria, E nlom oslraca)  
g av e  th e  follow ing re su lts :
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A s regards n u m b e r  o f  species a n d  in d iv id u a ls , th e  m esozoop lank ton  th e  ex am in ed  
b ra n c h e s  o f th e  r iv e r seem s to  be  d iffe ren tly  com posed . A com parison o f th e  g iv en  h y d ro - 
g ra p h ic a l  conditions w ith  th e  ex is tin g  m eso zo o p lan k to n  show s th a t  th e  q u a n t i ty  a n d  q u a lity  
o f  th e  v e g e ta tio n  p ro d u ce  a  m a rk e d  effect on  th e  m esozoop lank ton . D ead  a rm s  o f th e  r iv e r 
w i th  d eep  w a te r an d  w ith o u t  m a c ro v eg e ta tio n  (e . g. a t  M árté ly  and  Szajo l) c o n ta in  m esozoo­
p la n k to n  o f a lacu strin e  c h a ra c te r ,  w hile th e  a q u a tic  fa u n a  of th e  shallow  s ta g n a n t  b ran ch es 
c o n ta in in g  rich  m ac ro v eg e ta tio n  a n d  m u ch  d is in te g ra te d  organic m a tte r  (e . g . a t  T iaszaug  
a n d  T isza fü red ) h as a  p a lu d in e  ch a ra c te r. W a te rs  o f  th e  f i r s t  ca teg o ry  a re  d o m in a te d  b y  
E n to m o stra ca , those o f th e  second  ca teg o ry  b y  R ota toria . A p a r t  from  th e  la t te r ,  a n  in creas in g  
n u m b e r  o f  Testaceae, a n  o rd e r  ch a ra c te ris tic  o f m arsh es , is encountered .
A  co m p ara tiv e  sc ru tin y  o f th e  m eso zo o p lan k to n  ex isting  in  dead  r iv e r  a rm s  revea ls 
t h e  p ro c ess  w hich ta k e s  p lac e  in  th e  d ev elo p m en t o f  fa u n a l associations in  th e  course  o f th e  
se n e sce n c e  of w aters. D ecrease  in  th e  a m o u n t o f w a te r , sp read ing  v e g e ta tio n , a cc u m u la tio n  
o f  o rg a n ic  debris induce  a  g ra d u a l  m o d ifica tio n  o f  th e  o rig ina l fau n a  so t h a t  i t  assum es f i r s t  
a  la c u s tr in e  and  la te r  a p a lu d in e  c h arac te r.
A lth o u g h  th e  m eso zo o p lan k to n  of th e  e x am in ed  w a te rs  con tains b u t  a  lim ite d  n u m b er 
o f  sp ec ies , those  species w h ich  h a v e  succeeded in  a d ju s tin g  them selves to  th e  sp ec ia l cond itions 
o f  life  in  th ese  w aters c o n ta in  a  h ig h  n u m b er o f in d iv id u a ls . To such  species be lo n g : Lophocharis 
s a lp in a , P la ty ias m ilitaris, K eratella  tic inensis , Lecane quadridentata, Sca rid iu m  longicaudum , 
M acrocyclops fu scu s, Graptoleberis testudinaria , P leu ro xu s laevis, Peracantha truncata.
B eside  th e  48 species o f  R otatoria  a n d  th e  45 species o f Entomostraca, e n c o u n te re d  in  th e  
c o u rse  o f  th e  in v estig a tio n s, new  fin d s  fo r th e  H u n g a r ia n  fa u n a  were th e  N ip h a rg u s  medio- 
d a n u b ia lis ,  Chaetonotus ch u n i a n d  P olym erurus nodifurca ta .
S E L F  C L E A N IN G  O F  T H E  R IV E R  SAJÓ 
Z. S z a b ó , j r .
INSTITUTE FOR WATER ECONOMY, BUDAPEST 
A b s tra c t  no t rece ived .
M IC R O B IO L O G IC A L  P R O C E S S E S  A N D  C L IM A T IC A L  FA C TO R S IN V O L V E D  IN  T H E  
D E A T H  O F F IS H  IN  T H E  B A C K W A T E R S  O F  T H E  R IV E R  T ISZ A
R . V á m o s
INSTITUTE FOR PLANT PHYSIOLOGY, UNIVERSITY, SZEGED
A  trem en d o u s loss o f  f is h  in  th e  b a ck w a te rs  o f th e  r iv e r T isza occurs in  A u g u s t.
S u c h  dam age is u n k n o w n  in  th e  lim y  b a c k w a te rs  o f th e  D anube.
A s th e  d estru c tio n  a p p e a re d  on ly  in  th e  sh a llo w  s tre tch es  and  ru n  o ff  ra p id lv , an d  
s in c e  th e  d e ad  fish  did n o t  in fe c t th e  h e a lth y  p o p u la tio n , th e  conclusion is ju s t if ie d  t h a t  m o r­
t a l i t y  w a s  due  to  some m u d  p o iso n  an d  n o t to  in fec tio u s  m icroorganism s.
In v e s tig a tin g  th e  d irec t cause  of th e  d e a th , i t  h a s  b een  found  th a t ,  m a in ly  as a re su lt 
o f  s u lp h a te  red u ctio n  a co n sid e rab le  am o u n t o f  fe rro u s  su lph ide  (8 — 29 m g/100 g) is fo rm ed  
in  th e  m u d  o f s ta g n an t r iv e r  a rm s . T he decrease  o f p H -v a lu e  releases m olecu lar H 2S. T h e  fa ll 
o f  a tm o sp h e r ic  pressure  g re a t ly  c o n trib u te s  to  su c h  a H 2S sa tu ra tio n  of th e  w a te r  a n d  is 
to x ic  to  th e  fish . The u p w a rd  p u sh in g  gases (C H 4, C 0 2, H 2S) ca rry  fine, co llo idal p a r tic le s  of 
m u d  w h ic h  m ake  th e  w a te r  tu rb id .  As long as th e re  is  o x y g en  in  th e  w a ter th e  fe rro u s -iro n  is 
o x id iz e d  in to  ferric  o x id e -h y d ro x id e . W a te r is ru s ty -b ro w n  in  such cases.
H y d ro g e n  su lph ide, as re sp ira to ry  po ison , k ills  th e  fish . Of course, H 2S concen­
t r a t i o n  o ccu rs  f irs t  in  th e  sh a llo w  s tre tc h es  w here  co n d itio n s  are  favourab le  fo r  th e  fo rm a tio n , 
a c c u m u la tio n  and  release o f H 2S. T h e  le th a l q u a n ti ty  o f  H 2S ranges from  8 to  14 m g /litre  accor­
d in g  to  spec ies and  dep en d in g  on h y d ro g rap h ic  a n d  a tm o sp h e ric  conditions. T h e  p h en o m en o n  
in  q u e s t io n  is therefore  no sp ec ia l fish -d isease  b u t  a  g en era l poisoning th a t  is o v e r in  a  few  
d a y s .  L im e  (CaO), copper su lp h a te  a n d  calcium  n i t r a te  seem  to  be prom ising  as a  p re v e n tio n  
o f  th e  fo rm a tio n  of h y d ro g en  su lp h id e .
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H ISTO LO G IC A L  A N D  H ISTO C H K M IC A L  E X A M IN A T IO N  O F  T U N IC  F O R M A T IO N
O N  T H E  CIO N A  IN T E S T IN A L IS
J .  B ie r b a u e r  a n d  E . V á g á s
INSTITUTE OF HISTOLOGY AND EMBRYOLOGY, BUDAPEST MEDICAL UNIVESITY
and
WORKS FOR THE MANUFACTURE OF SYNTHETIC MATERIAL, BUDAPEST-KŐBÁNYA
A to ta l  o f 50 an im als w ere f ix ed  in  alcohol, in  B o u in ’s, SU SA an d  S an n o m iy a ’s fix ing  
flu id , fu r th e r  in  10%  fo rm alin  a n d  th e n  em bedded  in  p a ra ffin . S ta in in g  was p e rfo rm ed  w ith  
a lc ian b lu e , a s tra h la u , per-iod ic  acid  Sch iff-reaction  an d  acrid in e  orange flu o rescen t s ta in  as 
described  b y  H ic k s  an d  M a t t iia e i .
A cid m u co p o ly sacch arid e  c o n te n t was fo und  to  be  s ig n ifican t in  th e  in n e r  lay e rs  of 
th e  tu n ic , less p ronounced  in  th e  m iddle  an d  negligible in  th e  o u te r  layers.
M erocrine  secre tion  is o b se rv ab le  in  m an y  of th e  gob let-like  ep id e rm al cells w hich 
are  in v o lv ed  in  th e  fo rm a tio n  o f th e  tu n ic ;  th e  secre tion  in v a r ia b ly  co n ta in s acid  m u co p o ly ­
saccharides. T his secretion  is p a r tic u la r ly  in ten siv e  in  th e  ep id e rm al c ry p ts . T h e  secre tion  
of th e  g o b le t cells is con n ec ted  w ith  th e  fresh ly  fo rm ed  fib re s  w h ich  a lw ays co n ta in  m u co p o ly ­
saccharides.
M ucopolysaccharides a re  som etim es d em o n strab le  even in  d e tach in g  e p id e rm a l cells. 
I t  is su g g ested  th a t  these  cells p la y  no longer an y  p a r t  in  th e  p ro d u c tio n  o f th e  tu n ic  when 
g e ttin g  access to  i ts  sub stan ce .
S ta in e d  w ith  a s tra h la u , th e  m esenchym al cells o f  th e  tu n ic  do n o t rev ea l th e  presence 
o f  acid m u co p o lysaccharides b u t  a s tro n g ly  p o sitive  response  to  PAS. PA S-positive  g ranu les 
are o b se rv ab le  in som e cells, w hile  no granu les can be seen in  o th e rs  w hich  seem  to  be  su rro u n ­
ded b y  d e lic a te  f ilam en to u s  f ig u res  co n ta in in g  acid m u co p o lysaccharides. T h is  p h en o m en o n  
m ay  be co n n ec ted  w ith  cellu la r fu n c tio n .
A N T H R O P O L O G Y  O F  T H E  P O P U L A T IO N  O F  S Á R K Ö Z  A N D  S Z E R E M L E
M. F e h é r
DEPARTMENT OF ANTHROFOLOGY, EÖTVÖS LORÁND UNIVERSITY, BUDAPESTI 
A b s tra c t  n o t received.
SO M E  Q U A N T IT A T IV E  C H A R A C T E R S IN  D IF F E R E N T  A G E  G R O U PS O F  R U R A L
A D U LTS
M . M a l á n  a n d  I. K a c s u r
DEPARTMENT OF ANTREOIOICGY, NATURAL HISTORY MUSEIM, BUDAPEST
E x am in in g  240 m ales a n d  211 fem ales, i. e. a to ta l  o f  451 persons w ho h a d  p assed  th e ir  
18 th  y e a r  o f age, th e  a u th o rs  a sce rta in ed  th e  follow ing d a ta :  b o d y  h e ig h t, le n g th  a n d  w id th  
of h ead ; w id th  an d  h e ig h t o f face ; h e ig h t, w id th  an d  d e p th  of nose; p o sitio n  o f e a r ;  leng th- 
w id th  a n d  len g th -h e ig h t in d e x  o f th e  h ead ; facial an d  n a sa l in d ex . T he ex am in ed  p e rso n s  were 
d iv ided  in to  th ree  age g ro u p s: g ro u p  I  from  18 to  40; g ro u p  I I  from  41 to  64; g ro u p  I I I  above 
65 y ea rs  o f  age. T h e  a sce rta in ed  in d ex es w ere g rouped  likew ise.
T h e  av erage  h e ig h t o f  th e  m ales w as found  to  belong  164.62 cm , t h a t  o f th e  fem ales 
152.55 cm . T h e  form er belong  to  th e  g roup  of m iddle  s ta tu re ,  th e  la t te r  to  t h a t  o f sm a ll m iddle 
s ta tu re . T h e  m em bers o f g ro u p  I I I  a re  considerab ly  low er th a n  th e  m ales o f e ith e r  group 
I  or o f g ro u p  I I  (D  I —III :  6.93 ±  1.5 cm ; D I I —II I :  5.12 ±  1.43 cm ). T here  a re  considerab le  
d ifferences be tw een  th e  fem ale  g ro u p s also, i. e. betw een  th e  y o u n g  an d  aged  g ro u p s  (D  I —III :  
7,01 ±  1,26 cm ), be tw een  th e  m idd le  aged an d  aged g ro u p s (D  I I —II I :  3.52 i  1.24 cm ) 
and  b e tw ee n  th e  young  an d  m idd le  aged  groups (D I —II : 3.49 i  0.98 cm ). T h e  sa id  differences 
be tw een  th e  m ale groups can  b e  v e rified  s ta tis tic a lly ; in  th e  fem ale  g roups o n ly  th e  differences 
betw een  I a n d  I I I  and  th o se  b e tw een  I  an d  II  a re  s ta tis t ic a lly  s ig n ifican t, w hile  differences
29
b e tw e e n  fem ale groups I I  a n d  I I I  a re  only probab le . P a y in g  due  re g ard  to  ex is tin g  fu r th e r  
d iffe re n c e s , th e  paper e n u m e ra te s  each  p a rticu la r c h a ra c te ris tic  in  re sp ec t o f  b o th  m ales 
a n d  fem a le s. D eviations b e tw e e n  m ale  groups I I  a n d  I I I  in  re sp ec t o f  all c ran ia l m ea su re ­
m e n ts  do  n o t exceed th e  th re e fo ld  o f  th e  m argin  of e rro r . I t  is o n ly  in  re sp ec t o f th e  n asa l 
w id th  t h a t  verified d ifferences e x is t  be tw een  m ale g roups I  a n d  I I  an d  be tw een  I  a n d  I I I  since 
o ld e r  p e rso n s  have w ider noses (D  I —II : —1.72 ^  0.45 cm ; D  I —I I I :  —2.57 0.61 cm ).
N o  difference b e tw een  th e  age groups could be  o b se rv ed  in  re g ard  of th e  a scerta in ed  
in d e x e s .
D ifferences of m e a su re m e n t in  respect o f fem ales w ere sim ilar to  th o se  o f th e  m ale  
g ro u p s .  I t  was in  respect o f  n a s a l  w id th  th a t  differences b e tw een  fem ale  g ro u p s I  a n d  I I  and  
b e tw e e n  I  an d  II I  were fo u n d  to  a p p ro ac h  s ta tis tic a l a u th e n tic ity  (D  I —I I :  — 1.17 ±  0.40; 
D  I —I I I .  — 1.73 ±  0.64 cm ).
In d e x e s  per groups d id  n o t  show  d em onstrab le  d ifferences am ong  fem ales e ither.
A s a  conclusion, i t  c an  b e  s ta te d  th a t  — ex cep t b o d y  h e ig h t an d  n asa l w id th  — i t  is 
p o ss ib le  to  m ake a un iform  e v a lu a t io n  of the  resu lts  in  re sp ec t o f th e  o th e r  q u a n ti ta t iv e  ch ar­
a c te r is t ic s  as fa r as th e  sa id  m a te r ia l  an d  th e  said age g ro u p s  are  concerned.
N -D E T E R M IN A T IO N S  FR O M  H IS T O R IC A L  R O N E  F IN D IN G S  
Gy . V a jd a , J .  Ne m e s k é b i a n d  L. H a b sá n y i
DEPARTMENT OF ANTHROPOLOGY, NATURAL HISTORY MUSEUM, BUDAPEST
and
DEPARTMENT OF FORENSIC MEDICINE, MEDICAL UNIVERSITY, BUDAPEST 
A b s tra c t  no t received .
SOME DATA O N  T H E  G R O W T H  O F  SC H O O L  C H IL D R E N  
T. R a jk a i
DEPARTMENT OF ANTHROPOLOGY, KOSSUTH LAJOS UNIVERSITY, DEBRECEN
A u th o r  m easured tw o  g ro u p s  o f children in  th e  e le m e n ta ry  school o f th e  v illage H a jd u - 
s á m s o n , b e tw een  1951 an d  1959. H e  exam ined  one of th e  g ro u p s from  1951 to  1959, an d  th e  
o th e r  f ro m  1952 to  1959. H e c o lle c te d  d a ta  concerning th e  ch ild ren  a t  th e  beg in n in g  of each 
sc h o o l-y e a r . H e was th u s  ab le  to  s tu d y  changes in  th e  b o d y -p ro p o rtio n s  o f th e  sam e ch ild ren  
o v e r  8 y e a rs .
T h e  d a ta  recorded w ere  th e  b o d y -h e ig h t, b re a d th  o f sho u ld ers  an d  pe lv is, c ircum ference 
o f  c h e s t  a n d  body-w eight. T h e  m e a n  va lues of all g ro u p s  a re  essen tia lly  h ig h er th a n  th o se  
f ro m  th e  y e a r  1951 alone. A u th o r  ca lcu la ted  th e  p a ra m e te rs  o f th e  m in u s -v a rian ts  an d  plus- 
v a r ia n t s  sep ara te ly . M in u s-v a r ia n ts  m ean  th e  ch ild ren  w ho are  sh o rte r  a n d  p lu s-v a ria n ts  
th o s e  ta l l e r  th a n  th e  av erag e. T h e  experience was t h a t  in  c e r ta in  periods th e  p lu s-v a ria n ts  
a n d  in  o th e rs  th e  m in u s -v a rian ts  sh o w ed  g reater a n n u a l re la tiv e  g row th .
T h e  p lu s-v a rian ts liv ed  u n d e r  sign ifican tly  b e tte r  co n d itio n s, i. e. in  m ore  fav o u rab le  
e n v iro n m e n t.
SOME P R O B L E M S  O F  G R O W T H  IN  C H IL D R E N  
O. E ib e n
SZOMBATHELY
A b s tra c t  no t received.
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A C R IT IC A L  ST U D Y  ON  V O L U T E R ’S M E T H O D  F O R  ID E N T IF IC A T IO N  O F  EER SO N S 
O N  T H E  BASIS O F  SC U LL  X -R A D IO G R A P H 9
I r é n  P in t é r  an d  В. B u g y i
DEPARTMENT OF ANTHROPOLOGY, EÖTVÖS LORÂND UNIVERSITY, BUDAPEST
VoLUTER in tro d u c e d  a new  m eth o d  fo r id en tif ic a tio n  of persons k illed  in  a ir  crushes. 
O n  la te ra l  scull ra d io g ra p h s  th e  follow ing m easu rem en ts  a re  tak e n : a )  su rface  o f  sella, b) 
o f th e  sphenoidal s in u s, c)  d is tan ces o f g labe lla -b regm a, g lab e lla -v e rtex , g labella-gonion , 
g labella -nasosp inale , re sp . g n a th io n , g labella iion , d )  d istances o f b reg m a-se llio n , vertex- 
lam b d a , vertex -in io n , e)  d is tan c es  o f la tn b d a-in io n , in ion -gon ion-gnath ion .
In  th e  p re sen t s tu d y  th e  m eth o d  w as rev ised  an d  com pared  w ith  o th e r  c ran io trigono- 
m etric  m ethods.
T he surface o f th e  se lla  p ro v ed  to  be  a  fu n c tio n  of age in  ch ild h o o d . S tra ig h t lines 
co n n ec tin g  th e  tw o (a n te r io r  an d  p o ste rio r) m arg ins o f th e  sella w ith  th e  b re g m a , resp . op istho ­
c ran io n  form  angles c h a ra c te ris in g  th e  size o f  th e  sella. A n o th er im p o r ta n t  an g le  is form ed 
b y  s tra ig th  lines co n n ec tin g  th e  po rio n  w ith  th e  sella. These va lues allow  th e  ca lcu la tio n  of 
t he  se llar size.
No co rre la tions w ere fo u n d  be tw een  e x te rn a l scull m easu rem en ts  a n d  th e  surface of 
th e  sella  and  th e  sp h en o id a l sinus. T he la t te r  v a lu e  is n o t a fu n c tio n  of th e  fo rm er.
T he p resen t s tu d y  co rro b o ra ted  th e  fin d in g s o f VoLUTER. A u th o rs  su g g est th e  use of 
th e ir  nom ogram s to  o b ta in  c o m p arab le  n u m erica l values. T he m eth o d  o f V o l u t e r  is, in  con­
sequence , su itab le  fo r  i ts  p ro p o sed  ap p lica tio n  i f  re s tr ic tio n s  o f th e  m e th o d  a n d  th e  resu lts 
o f  a s tu d y  on su tu re s  a n d  p ro g n a th ism  a re  also ta k e n  in to  co n sid era tio n .
ST U D IES O N  C O M PA R A TIV E  G E R O N T O L O G Y  IN  IN V E R T E B R A T E S  
L. H a r a n g h y  a n d  A. B alázs
SECOND DEPARTMENT OF PATHOLOGICAL ANATOMY, MEDICAL UNIVERSITY, BUDAPEST 
A b s tra c t n o t received .
C O M PA R A TIV E S T U D IE S  O F  D IF F E R E N T  E F F E C T S  O F  E X O G E N O U S  SE R O T O N IN  
(5 -H Y D R O X Y T R Y P T A M IN E ) O N  Y O U N G  A N D  O L D  R A T S
I. F ö l d e s , L. H a r a n g h y , L. Csütörtök  and  E d it  B e r e g i
NATIONAL KORÁNYI INSTITUTE FOR TUBERCULOSIS, BUDAPEST 
and
SECOND DEPARTMENT OF PATHOLOGICAL ANATOMY, MEDICAL UNIVERSITY, BUDAPEST
T he effect o f se ro to n in  on  0 2-co n su m p tio n , bod y  te m p e ra tu re , a n d  b lo o d  p ic tu re  of 
o ld  an d  young  ra ts  w as s tu d ied . No sig n ifican t difference was fo u n d  to  e x is t  be tw een  th e  
b a sa l m etabo lism  ( 0 2-co n su m p tio n ) o f old a n d  young  r a ts  a t  a n  a m b ie n t te m p e ra tu re  of 
20° C. A t th e  sam e a m b ie n t te m p e ra tu re , th e  decrease in  0 2-co n su m p tio n  is significantly  
g re a te r  in  young th a n  in  old r a ts  in  th e  f ir s t  h o u r a f te r  th e  s. c. a d m in is tra t io n  o f 5 mg/kg 
o f  se ro to n in -c rea tin in e -su lp h a te . T h is d ifference is no longer s ig n ifican t in  th e  2nd an d  3rd 
h o u r  a f te r  th e  in je c tio n . I n  th e  sam e w ay , a f te r  th e  in jec tio n  o f th e  sam e dose o f serotonin, 
decrease  in th e  b o d y  te m p e ra tu re  o f  y oung  ra ts  is m ore p ronounced  th a n  in  t h a t  o f  old anim als.
S tu d y in g  th e  b lood  p ic tu re  a f te r  g iv ing  th e  sam e dose of se ro to n in , a  d ifference could 
be  observed  b e tw een  th e  ch an g e  in  th e  n u m b er o f  p la te le ts  o f y o u n g  a n d  old ra ts . T hough 
th e  p la te le t co u n t in  r a ts  show s g re a t sp o n tan eo u s  flu c tu a tio n s , we o b se rv ed  in  ou r experi­
m en ts  th a t  i t  g re a tly  d im in ish ed  in  y o u n g  ra ts  30 m in u tes  a f te r  th e  in je c tio n  o f th e  above- 
m en tio n ed  dose of se ro to n in , w hile  th is  effect w as less p ronounced  in  o ld e r r a ts .
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F U R T H E R  ST U D IE S  O N  T H E  PA N C R E A T IC  C H A N G E S IN  OLD A G E
E . B e b e g i  and  L. H a b a n g h y
SECOND DEPABTMENT OF PATHOLOGICAL ANATOMY, MEDICAL UNIVEHSITY, BUDAPEST
I n  th e  p a s t y ear th e  a u th o r s  re p o rte d  on th e  v e ry  f re q u e n t  incidence of d y sch y lic  
c h a n g e s  in  th e  pancreas o f o ld  p e rso n s . I n  th e  p re sen t s tu d ie s  th e  p o st-m o rte m  analysis w a s  
su p p le m e n te d  b y  stud ies o f  th e  p a n c re c s  from  th e  e x p e rim e n ta l an im als an d  i t  was fo u n d  
t h a t  a b o v e  m entioned  changes d id  n o t  occur in  u n tre a te d  y o u n g  a lb in o  ra ts .  W hen , how ever, 
th e  y o u n g  r a t  was su b jec ted  to  n e u ro tra u m a tis a tio n  a n d  th e  e x p e rim e n t was co n tin u ed  fo r 
10 m o n th s  v e ry  severe p a n c re a t ic  c h an g es  developed. T h ese  ch an g es w ere ch arac te rized  by  
a  v a c u o lis a tio n  in  th e  a c in a r e p ith e liu m , fla tten in g  of cells a n d  a p p ea ran ce  in  th e ir  c en tre  
o f  a  m a te r ia l  sta in ing  h o m o g en o u s ly , a n d  som etim es show ing  m eta ch ro m asy . In  m an y  cases 
a  s im ila r  m etach ro m atic  su b s ta n c e  a p p e a re d  in  th e  e fferen t d u c ts  as well. E x p o su re  to  e lectrica l 
c u r re n t  a lo n e  did n o t p ro d u ce  su c h  ch an g es. I t  is suggested  t h a t  th e  dyschylic  changes o f th e  
p a n c re a s  m a y  he produced  n o t  o n ly  b y  th e  diseases a ffec tin g  th e  in d iv id u a l du rin g  life o r 
c a u s in g  d e a th , b u t  also b y  n e rv o u s  tra u m a tis a tio n  su ffered  d u r in g  life, as i t  is p ro v ed  b y  th e  
e x p e r im e n ts  m ade.
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E L E C T R O N  M IC R O SC O PIC  O B SER V A T IO N S O N  T H E  P H O T O R E C E P T O R  
S T R U C T U R E S  O F  S E V E R A L  T U R B E L L A R IA N  S P E C IE S
P . R ö h lic h  a n d  L . J .  T örök
DEPARTMENT OF HISTOLOGY AND E MBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST
T h e  fin e  s t ru c tu re  o f th e  eye of th e  p la n a ria n s  D ugesia lugubris a n d  Dendrocoelum  
lacteum  w as s tu d ied  u n d e r  th e  e lec tro n  m icroscope. T he p r im itiv e  eye w h ich  belongs to  th e  
s im p lest v isua l o rgans in  th e  an im al k ingdom  co nsists o f a  p ig m en t-cu p  fo rm ed  b y  one o r m ore  
p ig m e n t cells an d  o f th e  specia lized  end  o rg an s o f th e  b ip o la r  re tin a l cells. T hese  cells a re  
s i tu a te d  in  th e  n e ig h b o u rh o o d  of th e  eye an d  send  a  c e n tra l  process in to  th e  h e a d  g an g lion .
T he u l tr a s t ru c tu re  o f th e  c lub-like  en d ing  o f th e  re tin a l  cell, th e  so-called  re tin a l  c lu b , 
w as in v es tig a te d . T h e  core  o f th e  c lub , d irec tly  c o n tin u o u s  w ith  th e  nerve f ib re , is filled  w ith  
cy to p la sm  m a tr ix  a n d , em b ed d ed  in to  i t ,  w ith  n u m ero u s  m ito ch o n d ria , g ran u les  a n d  sm all 
vacuo les o f v a rio u s size. T h e  m ito ch o n d ria l lam ellae  a re  m ain ly  lo n g itu d in a lly  o rien ted , 
sim ila rly  to  th o se  d esc rib ed  in  o th e r  n e rv e  end in g s b y  v a rio u s  au th o rs .
T he m arg in a l zone o f th e  re tin a l club  is occupied  b y  a sy s tem  of long, p a ra lle lly  a rra n g e d  
tu b u le s  ra d ia tin g  fro m  th e  c lub-core  to w ard s  th e  p e r ip h e ry  of th e  club. T he d ia m e te r  o f th e  
tu b u le s  varies from  200 to  800 Â ; th e ir  len g th  c an n o t be e x ac tly  m easured , b u t  tu b u le s  re a c h ­
in g  th e  len g th  o f sev era l /t w ere o ften  o b served . T he re la tio n  of th e  tu b u le s  to  th e  c lub-core  
is n o t  y e t clear, b u t  o ften  a d irec t c o n tin u ity  b e tw een  th e  core cy to p lasm  a n d  th e  c o n te n t o f  
th e  tu b u le s  could b e  fo u n d  w hich  in d ic a te s  t h a t  th e  tu b u le s  m ay  be reg ard ed  as long  p rocesses 
o r m icrov illi o f  th e  n e rv e  end ing  an d  th e  w hole tu b u la r  sy s tem  as a  ty p e  of a  h ig h  b ru sh - 
b o rd e r. W e co n sider th is  s tru c tu re  v e ry  su itab le  fo r p h o to rec ep tio n ; s im ilar p h o to re c e p to r  
s tru c tu re s  w ere d esc rib ed  in  a r th ro p o d s  an d  cephalopods.
V acuoles o f  v a r io u s  sizes w ere co n sis ten tly  obse rv ed  in  th e  club-core, especially  in  th e  
zone be tw een  th e  core  a n d  th e  tu b u la r  sy s tem . T h ey  show  a v e ry  lig h t c o n te n t a n d  h a v e  
th e  te n d e n c y  to  fu se  w ith  th o se  of n e ig h b o u rin g  vacuo les . E x p erim en ts  to  c lear th e ir  p h y s io ­
log ical role are  in  p ro g ress.
SU B M IC R O SC O PIC  S T R U C T U R E  A N D  H IS T O P H Y S IO L O G Y  O F  T H E  H A R D E R IA N
G LA N D  O F  T H E  R A T
S. O rbá n  a n d  G. K e l é n y i
DEPARTMENT OF PATHOLOGY, MEDICAL UNIVERSITY, PÉCS
In  o rd er to  s tu d y  th e  ph en o m en o n  of c h ro m o d acry o rrh o ea  in th e  r a t ,  th e  sub m icro sco p ic  
s tru c tu re  o f th e  g lan d  a n d  th e  b io sy n th es is  o f th e  p o rp h y rin s  w ere exam ined .
In  th e  cells o f  th e  g lan d  th e re  a re  su d an o p h il vesicles rich  in  lip ids. T h ey  can  be  reco g ­
n ized  u n d e r th e  p o la risa tio n  m icroscope in  th e  fo rm  of p o sitiv e  po larisa tio n  crosses.
I t  is re m a rk ab le  th a t  u n d e r  th e  in flu en ce  of m e th a n o l th e  sud an o p h ilia  o f th e  cells is 
abo lished , w hile th e ir  b irefrin g en ce  is re ta in e d .
U n d e r th e  e lec tro n  m icroscope, globules o f th e  size o f 0 .25—2.0 m icron m ay  be o bserved  
in  n a tiv e  h o m o g en a tes  o f  th e  g lan d . I n  u l tr a th in  sections, th e  vesicles re su lt from  th e  c o a les­
cence o f sim ilar b u t  sm a lle r  e lem en ts , th e  la t t e r  h a v in g  a d is tin c t osm iopbil b o rd e rin g  la y e r . 
T h ese  layers seem  to  d isa p p ea r g ra d u a lly  in  th e  la rg e r vesicles.
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P O L A R IS A T IO N -O P T IC A L  O B S E R V A T IO N S C O N C E R N IN G  T H E  D E G R A D A T IO N
O F  D E S O X Y R IB O N U C L E IC  A CID
K . J obst  a n d  Gy . M é h e s
DEPARTMENT OF PATHOLOGY, MEDICAL UNIVERSITY, PÉCS
A ccord ing  to  earlie r o b se rv a tio n s  som e acrid in e  dyes give an  an iso tro p ic  s ta in in g - 
r e a c t io n  w ith  tissue nucleic ac id s in  s itu . I n  v itro  ex p erim e n ts  have  now  show n t h a t  c e rta in  
b a s ic  d y e s  p rec ip ita te  p o ly m eric  nucle ic  acids fro m  th e ir  so lu tio n  in  th e  fo rm  o f an iso tro p ic  
th r e a d s .
I n  th e  p resen t e x p e rim e n ts  a n  a t te m p t  w as m ad e  to  f in d  o u t w h e th er o r n o t  th e  th re a d ­
l ik e  o r ie n te d  p re c ip ita tio n  o f deso x y rib o n u cle ic  acid  (D N A ) w as d ep en d en t u p o n  th e  po ly- 
m e rism  o f  th e  m olecule w hich  v isco sim e tric  d e te rm in a tio n s  seem ed to  suggest.
T h e  a u th o rs  exam in ed  th e  changes in  th e  course  o f  an iso tro p ic  p re c ip ita tio n  of dyes 
a t  d if f e re n t  stages o f p re tr e a tm e n t  o f  D N A  w ith  (1) h e a t,  (2) acids an d  fo rm alin , a n d  (3) 
e rz y m e s .
I t  w as only in  th e  case o f  c e r ta in  dyes t h a t  changes p a ra lle l w ith  th e  re su lts  o f v iscosi­
m e tr ic  e s tim a tio n s  were o b se rv ed  a n d  th a t  th re a d lik e  p re c ip ita te s  were still o b ta in e d  w ith  
a d v a n c in g  d eg rad a tio n , w hile, in  th e  ea rly  stages o f d eg rad a tio n , th e  m a jo rity  o f dyes p rec ip i­
t a t e d  D N A  as an  am o rph ic  d u s t.
T h ere fo re , th e  d isa p p ea ran c e  of an iso tro p ic  p re c ip ita te s , i. e. th e  a p p ea ran c e  of 
g r a n u la r  p re c ip ita te s , is re g a rd e d  as a n  early  o p tic a l sign  o f d eg rad a tio n .
E L E C T R O N  M IC R O SC O PY  O F  IN T R A C E L L U L A R  D IG E S T IO N  IN  A C IL IA T E
(T E T R A H Y M E N A  C O R L ISSI)
M . M ü l l e r  a n d  P . R ö h lich
INSTITUTE OF HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST
Cells o f  T . corlissi, g row n  a x en ica lly  on a  try p to n e  b ro th  w ere fed on  fresh  fro zen  sec. 
t io n s  o f  m am m alian  spleen. T h e  a n im a ls  re ad ily  in g es ted  th is  tissu e . U nfed an d  fed  an im a ls , 
a s  w e ll a s  an im als s ta rv ed  a f te r  feed in g , w ere f ix e d  in  osm ic acid  an d  em b ed d ed  in  m e th ­
a c r y la te .  U l tra th in  sections w ere  s tu d ie d  u n d e r  th e  e lec tro n  m icroscope.
T h e re  are  b u t  few, r a th e r  e m p ty  vacuoles in  th e  u n fed  an im als. T he n u m b e r  o f food 
v a c u o le s  in  th e  fed in d iv id u a ls  ra p id ly  increases w ith  ad v an c in g  fo o d -u p tak e . A ll vacuo les a re  
s u r ro u n d e d  b y  a  double m em b ran e  o f  75 Â in  th ic k n e ss . T h e  o rig ina l s tru c tu re  o f th e  in g es ted  
t is su e s  c a n  nev er he recogn ized , a  fa c t  p o in tin g  to  a  c e r ta in  ex trace llu la r “ p re d ig e s tio n ” . 
T h e  r e c e n tly  form ed in g es tio n -v acu o les  c o n ta in  g ra n u la r  m a te ria l  ra p id ly  co n d en sin g  in to  
a  d a r k  hom ogeneous m ass. L a te r ,  th e  vacuo le  in creases in  size, i ts  w alls a re  lif te d  from  th e  
d a r k  v a c u o la r  con ten t. T he l a t t e r  b re ak s  u p  slow ly  to  d isa p p ea r th e re a f te r  a lm o st en tire ly . 
A t th e  sam e  tim e, a g rea t n u m b e r  o f  sm all seco n d ary  v acuo les a re  b u d d in g  off fro m  th e  w all 
o f  th e  d igestion -vacou le . T h is p ro cess  o f in tra ce llu la r  p in o cy to sis  m u st p lay  a p ro m in e n t ro le 
in  th e  u p ta k e  of d igestion p ro d u c ts .
T H E  IN N E R V A T IO N  O F  IN S E C T  F L IG H T  M USCLES 
J .  HÁMORI
DEPARTMENT OF ANATOMY, MEDICAL UNIVERSITY, PÉCS
T h e  m o to r in n e rv a tio n  o f  th e  f l ig h t m uscle  (f. m .) in  Oxytelus latro, A p is  m ellifica  
(H y m e n o p te ra ) ,  Lucanus cervus a n d  Cetonia aurala  (C o leop tera) has been  in v e s tig a te d  b y  
G ö m ö r i’s a -n a p h ty la c e ta te , K o e l l e  —F r ie d e n w a l d ’s ace ty lth iocho line iod ide  (for esterases 
a n d  c h o lin e ste ra se s) and  th e  g o ld  c h lo rid e -im p reg n a tio n  tech n iq u es. S trik in g  d ifferences
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o f th e  in n e rv a tio n  p a tte rn  be tw een  f l ig h t and  leg m uscle  h a v e  been observed. N o  “ D oyére- 
cone’M ike m o to r  end ing  has been fo und  in  th e  f. m . a ty p e  o f in n erv a tio n  c h a ra c te ris tic  
o f leg m uscle in n e rv a tio n . A n o th e r d ifference is th a t ,  in th e  leg m uscles, each in d iv id u a l m o to r 
end ing  rece ives som etim es 2 or, m ore freq u e n tly , 3 o r 4 ax o n s (“ slow”  and “ f a s t”  sy s tem ), 
w hile  in th e  f. m . each  m uscle u n it is a lw ays in n e rv a te d  o n ly  by  2 axons w hich ru n  side b y  
side to  th e  p o in t o f th e ir  te rm in a l ram ifica tio n . T h e  f. m. nerve, a fte r  en te rin g  th e  m uscle  
u n it,  ru n s b e tw een  th e  ra th e r  th ic k  m uscle  f ib res  p a ra lle l to  th e ir  long itu d in a l ax is . F ro m  
th ese  lo n g itu d in a l fib res , a t  in te rv a ls  o f a b o u t 30 — 70 m ic ra , p re te rm in a l b ra n ch e s  o r ig in a te  
w hich  a p p ro ac h  th e  su rface  of th e  m uscle fib res a t  n e a rly  r ig h t angles. By fu r th e r  ra m if ic a tio n , 
th e y  b reak  u p  in to  te rm in a l fib res  w hich  a tta c h  them se lv es v e ry  closely to  th e  m u sc le  f ib re -  
su rface  a n d  h a v e  th e re  a m ain ly  c ircu la r course. T h e  te rm in a l b ranches do n o t  p e n e tra te  
th ro u g h  th e  sarco lem m a b u t  h av e  neverth e less  a v e ry  close re la tio n  to  th e  la rg e  m y o fib rils  
ly in g  on th e  su rface  of th e  fib re . R eg u la r varicose  sw ellings o f  these  term inal f ib re s  a re  seen  
a t  th e  site  o f c rossing  th e  fu rrow s be tw een  tw o n e ig h b o u rin g  m yofibrils. C ho linesterases a re  
fo u n d  in  h ig h  co n ce n tra tio n  in  th e  la rg e r axons b u t  th e y  can  be  d e m o n s tra ted  also  in  th e  
sw ellings o f  th e  te rm in a l fib res . S tran g e  vacuo les o f  a b o u t 10 m icra  in d iam e te r, d is tr ib u te d  
a long  p re te rm in a l an d  te rm in a l ne rv e  b ran ch es especia lly  in  th e  neighbourhood  o f f ib re  ra m i­
fica tio n s , b u t  a lw ays closely a tta c h e d  to  th e  m uscle f ib re  su rface , can  be seen in la rg e  n u m b ers  
in  ch o lin esterase  p re p a ra tio n s  due to  a p a r tic u la r ly  h igh  co n cen tra tio n  o f th e  en zy m e. 
T hese  cho lin esterases d iffer — in re sp ec t o f th e ir  se n s itiv ity  to  cholinesterase  in h ib i to r s  — 
co n sid erab ly  fro m  genera lly -know n ace ty lch o lin esterases an d  non-specific e sterases.
H IST O L O G IC A L , H IST O C H E M IC A L  A N D  C Y T O L O G IC A L  E X A M IN A T IO N S O N  T H E  
C E N T R A L  N E R V O U S SY STEM  O F  T H E  SW IM M IN G  B E E T L E  (D Y TISC U S
M A R G IN Á L IS)
A. Á b r a h á m
DEPARTMENT OF ZOOLOGY, UNIVERSITY, SZEGED
As p ro v e d  b y  va rio u s sta in in g , im p re g n a tio n  and  h istochem ical m e th o d s b o th  th e  
b ra in  and  g an g lia  consist o f tw o p a r ts . T he o u te r  is b u ilt u p  from  nerve  cells, th e  in n e r  is 
fo rm ed  by  n e rv e  fib res . T he nerve cells are  u n ip o la r. Som e a re  larger, o thers q u ite  sm all. Cells 
o f d iffe ren t size fo rm  groups. T he processes o f th e  ganglion-cells are th in , n eu ro fib ril-lik e , o c ca ­
sionally  s tro n g ly  varicose. N euro fib rils  are  seen n e ith e r  in  th e  cells no r in th e  p rocesses. T he 
ne rv o u s sy s te m  show s n euronal p a tte rn .  N e ith e r in  th e  c en tra l p a r t  nor p e rip h e ra lly  is th e re  
a re ticu lu m  a n d  th e re  is no anasto m o sis  o r fu sion  be tw een  th e  cells. Synapses a re  seen  in  th e  
cen tra l b o d y  a n d  th e  trab e cu li o f th e  co rpora  p e d u n c u la ta . S ign ifican t am o u n ts  o f acid  lip ids 
a re  in th e  b ra in  an d  in  th e  ganglia  p e rip h e ra lly . P h o sp h a ta se  is found  in large  a m o u n t b o th  
in  th e  b ra in  a n d  gang lia , in  th e  cellu lar and  fib ro u s  p a r ts  alike. Also large a m o u n ts  o f acid  
p h o sp h a ta se  o ccu r in th e  b ra in  an d  ganglia , in large  q u a n ti ty  in  th e  periphery . Acid m ucosaccha- 
rid e-g ran u le s  w ere fo u n d  in  th e  b rain-cells. G lycogen occurs in  larg e r q u a n titie s  b o th  in  th e  
b ra in  and th e  gang lia . V itam in -C  is p re sen t in  b o th  b ra in  an d  ganglia . D eso x y ribonucle ic  acid 
h as  been fo u n d  in  considerab le  q u a n titie s  in th e  cy to p la sm  and  th e  nuclei o f th e  b ra in  an d  
ganglion  cells. C holinesterase  a c t iv ity  w as o bserved  everyw here . Succinic d e h y d ro g en a se  
occurs in la rg e r  q u a n tit ie s  in th e  b ra in  th a n  in  th e  gang lia . Iro n  was found  in  th e  n e rv e  cells 
o f  th e  b ra in . C alcium  is p re sen t b o th  in  th e  b ra in  a n d  gan g lia  in th e  cen tra l p a r t.  M ito ch o n d ria  
a p p e a r  in  th e  fo rm  of sm aller and  la rg e r g ran u les . A n eu ro sec re to ry  process w as n o te d  in  th e  
larg e  cells in  th e  a n te r io r  p a r t  to  th e  p ro to ce reb ru m . T hese  cells a re  full of G ö m ö ri-p o sitiv e  
g ranu les. T h e  la rg e r g ran u les are  s itu a te d  on th e  edge of th e  cy top lasm  in silver p re p a ra tio n s  
a n d  are v is ib le  also on th e  processes. T he N issl g ran u les  a re  g rouped in  th e  in n e r  p a r t  o f  
th e  cy to p lasm .
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N E R V E -E N D IN G S  IN  T H E  S K IN  O F  B IR D S 
A . Stam m er
DEPARTMENT OF ZOOLOGY, UNIVERSITY, SZEGED
B y  m ean s o f th e  s ilv e r-im p reg n a tio n  m e th o d , th e  follow ing ne rv e-en d in g s cou ld  be  
d e m o n s tra te d  in  th e  sk in  o f  v a rio u s b ird s: in tra e p ith e lia l  fib res , H erb st bodies, tree -lik e  free  
ra m if ic a tio n s ,  n e rv e-en d  p lexuses in  th e  a rrec to re s  p lu m a ru m  and in  th e  vessels a n d  sen so ry  
e n d -sy s te m s  a ro u n d  th e  b a rre l  o f th e  fe a th e r . In t ra e p ith e lia l  fib res have  been  fo u n d  o n ly  in  
th e  sk in  o f  th e  b ill o f b ird s  o f  p rey , p a rro ts  an d  o f p igeons. H e rb s t bodies, in  c o n tra s t  to  l ite ­
r a r y  d a ta ,  h a v e  b een  fo u n d  n o t on ly  in  th e  sk in  o f th e  b ill  o f  a q u a tic  b ird s h u t  also a ro u n d  th e  
m e a tu s  n a s i  o f  p igeons, p a r ro ts  an d  b ird s o f p rey , in  th e  fe a th e ry  areas o f all th e  b ird s, in  th e  
c lo aca  a n d  in  th e  sk in  covering  th e  ta rso m e ta ta rsu s  e x c e p t th e  Passeriform es. T h e  size o f  th e  
H e rb s t  bo d ies  is fa ir ly  d iffe ren t, i t  is gen era lly  sm alle r in  th e  sk in  o f th e  b ill th a n  in  th e  fe a th e ry  
a rea s . T h e y  are  th ic k e s t in  th e  sk in  o f th e  b ill o f b ird s  be lo n g in g  to  th e  A nserifo rm es. I n  th e  
H e rb s t  b o d y , th e  a x o n  ru n s  s tra ig h t  w ith o u t s id e -b ran c h es , ending in  a  ro u n d  o r e llip tic  
e n d -h ea d  w herein  so m etim es a n eu ro fib rilla r  s tru c tu re  c an  be  seen. G ran d ry  bod ies a re  th e  
sp ec ific  end -b o d ies o f  th e  A nseriform es. T h e  g a lle ry -lik e  a rran g em en t o f th e  ta c t ile  cells is 
m o st co n sp icu o u s a t  th e  edge o f th e  bill, especially  in  geese. T here  is no  n e u ra l co n n ec tio n  
b e tw e e n  th e  n e ru o fib rilla r  en d -p la te  an d  th e  cy to p la sm  o f  th e  tac tile  cells. T ree-like  ra m if ic a ­
t io n s  c a n  b e  o ften  n o te d  in  th e  loose connective  tis su e  o f  th e  corium . T h ey  are  p a r tic u la r ly  
n u m e ro u s  in  th e  sk in  o f th e  eye-lids. T he a rrec to re s  p lu m a ru m  an d  th e  vessels o f th e  sk in  
a re  in n e rv a te d  b y  th e  f ib re s  o f th e  v eg e ta tiv e  n e rv o u s  sy s te m  w hich te rm in a te  in  a n  end- 
p lex u s  a n d  n o t in  a te rm in a l re ticu lu m . I n  th e  e n d p lex u ses  endings m ay  also a p p e a r  in  th e  
fo rm  o f  e n d -h ead s . T he in n e rv a tio n  of th e  fe a th e rs  is g e n e ra lly  poor, sensory  e n d -sy stem s can  
b e  fo u n d  o n ly  a t  th e  low er p a r t  o f th e  fe a th e rs  w h ich  a re  p assin g  over fro m  th e  sk in  o f  th e  
b ill  to  th e  sk in  o f  th e  h e ad  a n d  in  th e  p a p illa  o f th e  g ro w in g  feathers.
E X P E R IM E N T A L  ST U D IE S  ON  T H E  CAT H E A R T  VAGUS 
L. E r d é l y i
DEPARTMENT OF ZOOLOGY, UNIVERSITY, SZEGED
I n  o rd e r  to  c lear u p  th e  in te rre la tio n s  b e tw een  v a g u s  a n d  h e art, ex p erim en ts  w ith  ca ts  
h a v e  b e e n  m ad e  b y  th e  a u th o r . H e  pe rfo rm ed  u n ila te ra l  a n d  b ila te ra l v a g o to m y  b o th  be low  
a n d  a b o v e  th e  g ang lion  n o d o su m  vagi, a n d  he also tra n s e c te d  b o th  b ila te ra l dep resso r nerv es. 
U n ila te ra l  v ag o to m y  p ro v e d  t h a t  th e  n e rv u s  v ag u s en d s m o stly  on th e  sam e side, w ith  i ts  
g re a te r  p a r t  in  th e  a tr iu m , a n d  issues on ly  a few  f ib re s  to  th e  ven tricle . A n  in te r la c e m e n t 
o f  th e  b i la te ra l  v ag u s-b ran ch es  is fa ir ly  ra re . Fo llow ing  b ila te ra l  v ago tom y, a  d eg en e ra tio n  
o f th e  se n so ry  e n d -fo rm a tio n s  o f th e  vag u s could be  d e m o n s tra te d  in  all h isto log ical lay e rs , 
th e  m o s t  m a rk e d  a t  th e  in flo w  of th e  large  veins in to  th e  end o card iu m , i. e. in to  th e  ep icar- 
d iu m  o f  th e  v en tric les . T h e  d eg en era tio n  o f th e  d iv id e d  f ib re s  appeared  in  a  ty p ic a l fo rm ; 
sp ec ific  d eg en e ra tio n  w as obse rv ed  in  one of th e  en d in g s  o f  th e  endocard ium  w here  — in  
sp ite  o f  th e  to ta l  d is in te g ra tio n  o f th e  m ed u lla ry  s h e a th  a n d  o f th e  axon  — th e  en d -sy stem  
re m a in e d  in ta c t  even  a f te r  268 ho u rs  follow ing tra n se c tio n . P ic tu re s  o f th e  tra n se c te d  b ila te ra l  
d e p re sso r n e rv e  p ro v e  t h a t  som e en d -ty p es  fo u n d  in  th e  h e a r t  have  a  s tru c tu re  id e n tic a l 
w ith  th e  e n d -fo rm a tio n s  o f th e  p re sso recep to r fo u n d  in  th e  a rcus ao rtae . Since, c e r ta in  end- 
sy te m s  re m a in e d  p e rfe c tly  u n im p a ired  a f te r  b ila te ra l  v a g o to m y , a p a r tic ip a tio n  o f n e rv e  
f ib re s  o f  sp in a l o rig in  in  th e  senso ry  in n e rv a tio n  o f  th e  h e a r t  m u st be ta k e n  in to  acco u n t. 
T h e  m o to r  f ib re s  o f  th e  v ag u s  cou ld  be  w ell tra c e d  u p  to  th e  p a rie ta l ganglion  o f th e  h e a r t  
w here  th e  syn ap ses a p p e a re d  s tr ik in g ly  in  v a rio u s fo rm s o f  endings.
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T H E  SU B C O M M ISSU R A L O R G A N  A N D  T H E  N E U R O S E C R E T IO N  IN  V E R T E B R A T E S  
B . V ic u , B. Á ro s , P . Za r á n d , T . W e n g e r  and  I. T örk
INSTITUTE OF HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST
T he su b com m issu ral organs o f fish , a m p h ib ia , b irds and  m am m als h a v e  b een  stu d ied .
T he ep en d y m al cells of th e  su b co m m issu ra l o rgan  are o rdered  in  sev e ra l row s. E ach  
row  is com posed o f cells o f d ifferen t ty p e . T h e  GÖMÖRl-positive secretion  m ay  a p p e a r  in  each 
ty p e  o f cell in  th e  a p ica l or in  th e  b asa l fo rm .
W ith  due re g ard  to  those  o u tlin ed  ab o v e  th e  secre tion  ch arac te rs  o f th e  v a rio u s  species 
h a v e  been described .
C om paring  th e  species w ith  each  o th e r , i t  h a s  been found  th a t  th e  a m p h ib ia  ex h ib ited  
th e  m o st in ten se  fu n c tio n  ex ten d in g  to  all ty p e s  o f secretion . This is believed  to  be  in  connec­
tio n  w ith  th e  oecological cond itions o f th e  g iven  species.
T he a p p ea ran ce  o f th e  second a n d  th ird  cell row  has been co rre la ted  w ith  a d iffe re n tia ­
tio n , d u rin g  phylogeny .
T H E  R O L E  O F T H E  N E R V O U S SY ST EM  IN  T H E  M A IN T EN A N C E  O F  T H E  R IB O ­
N U C L E IC  A CID A N D  D E S O X Y R IB O N U C L E IC  ACID C O N TEN T O F  S T R IA T E D
M U SC L E  T IS S U E
G. H o llósy , I. B e n e d e c z k y  an d  A. T ig y i 
INSTITUTE OF PHYSIOLOGY AND BIOLOGY, MEDICAL UNIVERSITY, PÉCS
T he effect o f  n e u ro to m y  an d  te n o to m y  on  th e  nucleic acid c o n te n t o f s t r ia te d  m uscles 
o f  a lb in o  ra ts  and  A m p h ib ia  was s tu d ied . T h e  ex p erim en ta l in v estig a tio n s su p p lied  th e  fol­
low ing  evidence.
As d e te rm in ed  on th e  3rd, 7 th  a n d  1 2 th  d ay s  a fte r  d en erv a tio n  th e  D N A  c o n te n t in ­
creased  a n d  th e  R N A  c o n te n t decreased . T h e  in crease  o f DN A  c o n te n t is a sso c ia ted  w ith  an 
in c rease  in  th e  n u m b er o f subsarco lem m al nucle i. E lim in a tio n  of th e  sy m p a th e tic  in n e rv a tio n  
c a n n o t be held  respo n sib le  for th e  e ffects o b se rv ed . T he neu ro to m y -in d u ced  ch an g es in  the  
nucle ic  acid  c o n te n t o f m uscles a re  s ig n ific a n tly  d iffe ren t from  those  cau sed  b y  ten o to m y , 
fro m  w hich  i t  m ay  be concluded th a t  t ro p h ic  n e rv o u s  effects p lay  a s ig n ific a n t ro le in  the  
nucle ic  acid  m etab o lism  of s tr ia te d  m uscles. T h ere  was no sign ifican t ch an g e  in  th e  nucleic 
acid  m etab o lism  o f s tr ia te d  m uscles. T h ere  w as no  sign ifican t change in  th e  nucle ic  acid 
c o n te n t  o f th e  g a stro cn em iu s m uscle o f R n n a  esculenta  on th e  3rd and  12 th  d a y s  follow ing 
n e u ro to m y  an d  ten o to m y , respectively .
O N  C H A N G E S IN  T H E  S T R U C T U R E  O F  C O N T R A C T IL E  P R O T E IN S  IN  P H Y L O G E N Y  
E . V a rg a , A. K ö v ér , T. K ovács , I .  J ókay  and  T. Szilá g y i
INSTITUTE OF PHYSIOLOGY AND INSTITUTE OF PATHOPHYSIOLOGY, MEDICAL UNIVERSITY,
DEBRECEN
I t  is an  open q u estio n  w h e th er th e  c o n tra c ti le  p ro te in s of an im als hav e  th e  sam e s tru c ­
tu r e  a t  d iffe ren t s tag es o f phylogeny  or show  s im ila r ity  only in  som e of th e ir  m a in  fea tu res . 
T h e  so lu tio n  of th is  q u estio n  was ap p ro ac h ed  b y  m eans of im m unological m e th o d s : ra b b its  
w ere  im m u n ized  w ith  m yosin  p re p a ra tio n s  o b ta in e d  from  d ifferen t an im als , w h e reas  roo ste rs  
w ere im m unized  w ith  rab b it-m y o sin . W hile  im m u n e  sera from  roo ste rs , im m u n ize d  w ith  
ra b b it-m y o s in , p re c ip ita te d  th e  ex am in ed  m am m al m yosins, th ey  did n o t re a c t  e ith e r  w ith  
th e  m yosin  an tig en s  from  fowl or frog  or, g en era lly , w ith  those  from  low er species. Sera  of 
ra b b its  im m unized  w ith  ro o ste r-m y o sin  p re c ip ita te d  only fow l-m yosins a n d  d id  n o t  re ac t 
e ith e r  w ith  th e  m yosin  from  m am m als o r fro m  v a rio u s  cold-blooded an im als . T h e  c lam -m yosin  
a n tise ra  p re c ip ita te  n o t  on ly  hom ologous a n tig e n  b u t  also m yosins e x tra c te d  fro m  th e  m uscle 
o f sna il a n d  e a rth w o rm , th o u g h  a t  a low er t i t r e .
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I n  th e  case o f  h ig h e r an im a ls , th e  re su lts  rev ea l a  d is t in c t  class specificity , w hile th ese  
l im its  b ecom e in d is tin c t in  th e  to n ic  m uscle  o f low er an im a ls . A ccord ing  to  th e  a u th o r’s ea rlie r 
d a ta ,  th e  s tru c tu re  o f c o n tra c ti le  p ro te in s  is d ep en d en t o n  th e  to n ic  or te ta n ic  ty p e  of a c t iv ity  
o f th e  m uscle ; in  o th e r  w o rd s , th e  m yosins o f m uscles p e rfo rm in g  to n ic  fu n c tio n  differ c h a ra c ­
te r is t ic a lly  from  th o se  o f te ta n ic  m uscles. I t  is, there fo re , q u ite  p ro b a b le  th a t  th e  to n ic  m uscles 
possess a  m y o sin  o f p h y lo g en e tic a lly  low er s tru c tu re , w hile  th e  s tru c tu re  o f m yosin fro m  te ta n ic  
m uscles is  m ore  d iffe re n tia te d , so t h a t  th e y  obviously  re fle c t also c lass-variations.
A  S T U D Y  O F C O L L A G E N  F IB R E S  P R E C IP IT A T E D  IN  V IT R O , W IT H  SP E C IA L  
R E F E R E N C E  TO T H E  Q U A N T IT A T IV E  A N D  Q U A L IT A T IV E  C H A R A C T ER  O F  
C H O N D R O IT IN S U L F U R IC  A C ID
M. N é m e t h -C só k a
CENTRAL LABORATORY OF THE COUNTY HOSPITAL, PÉCS
T h e  a u th o r  ex am in ed  th e  effec t of ch o n d ro itin su lfu ric  acid  (ChSA) on fibrillogenesis in 
v itro . T h e  b asic  e x p e rim e n t w as as follow s: a  0.01 M ace tic  a c id  so lu tio n  of collagen was ad d ed  
to  ChSA, th e  resu ltin g  f ib ro u s  p re c ip ita te  cen trifuged  a f te r  15 m in u te s  and  its  chem ical com ­
p o sitio n  exam in ed  (for to ta l  p ro te in , co llagen p ro te in  a n d  ChSa). W hen  th e  q u a n tity  a n d /o r 
p o ly m e rism  of ChSA w ere  ch an g ed  th e  follow ing cou ld  be  o b se rv ed :
(1) W hen  th e  a m o u n t o f  collagen was k e p t c o n s ta n t  a n d  t h a t  of ChSA in creased  (to  
10 : 0 .3  — 30), th e  q u a n ti ty  o f p re c ip ita te d  fib res, i. e. th e i r  ChSA co n ten t, rose. W hen  th e  
ra tio  collagen/C hSA  exceed ed  10 : 2 .6, no  m ore in crease  in  th e  q u a n ti ty  of p re c ip ita te d  col­
lag en  p ro te in  could  be  obse rv ed .
(2) I f  to  eq u al q u a n ti t ie s  o f collagen equal b u t  e n z y m a tic a lly  d iffe ren tly  depo lym erized  
q u a n ti t ie s  o f ChSA w ere ad d ed  (10 : 2.6), th e  a m o u n t o f th e  p re c ip ita te d  fib res f irs t  in creased  
a n d  th e n  decreased  a n d  — a t  a  c e r ta in  degree of d e p o ly m e riz a tio n  — th e  ChSA so lu tion  fa iled  
to  p re c ip ita te  fib res a n y  longer.
T h e  d ep o ly m eriza tio n  o f ChSA w as follow ed b y  M e y e r ’s tu rb id i ty  reac tio n , a  m eta - 
c h ro m a tic  re ac tio n , r iv an o l-b in d in g , an d  b y  th e  d e te rm in a tio n  of reducing  pow er in  glucose 
m g % ; i t  w as fo u n d  t h a t  d e g ra d a tio n  occurred  in  th re e  s tag es . T he techn iques here used  offer 
a  p o ss ib ility  o f c h a ra c te riz in g  a fu n c tio n a l p ro p e rty  (a b il i ty  to  fo rm  fib rils) o f a ChSA of 
u n k n o w n  polym erism .
C H A N G E S IN  T H E  D N A /R N A  R A TIO  IN  P E N IC IL L IN -T R E A T E D  
T E T R A H Y M E N A  P Y R IF O R M IS
I. Sza b ó  a n d  G. N é m e t h  
BIOLOGICAL INSTITUTE, MEDICAL UNIVERSITY, SZEGED
I t  is know n fro m  ea rlie r co m m u n ica tio n s t h a t  in  con seq u en ce  of penicillin  t re a tm e n t,  
T etrahym ena  p yr ifo rm is  ch an g es i ts  cell p ro p o rtio n s , a n d  t h a t  p a ra lle l changes are  fo u n d  also 
in  i ts  nu c leu s. T hese re su lts  w ere th e  s ta r tin g  p o in t o f th e  a u th o r s ’ re ce n t investig a tio n s d u rin g  
w h ich  th e y  d e te rm in ed  th e  a m o u n t an d  d is tr ib u tio n a l ra tio  o f nucleic acids in penicillin- 
t r e a te d  a n d  in  co n tro l an im a ls . T h e y  ascerta in ed  s im u lta n eo u s ly  th e  changes th a t  pen ic illin  
h a d  in d u ce d  in  th e  n u c le o -p la sm a tic  re la tio n .
T h e  re su lts  of th e ir  e x p e rim e n ts  m ade  it  e v id en t t h a t  th e  v a lu e  of th e  D N A /R N A  ra tio  
w as v e ry  h ig h  (1.271) in  an im a ls  b re d  in pen ic illin -co n ta in in g  (500 U /m l) cu ltu re  m edia, w hile 
th is  v a lu e  w as m uch  low er (0.747) in  th e  contro ls. T h e  v a lu e s  o f nuc leo-p lasm atic  re la tio n s  
w ere  s im ila r, i. e. 0,2024 in  p en ic illin -con tain ing , a n d  0.1153 in  co n tro l m edia.
T h e  o rig ina lly  p e n ic illin -tre a te d  an im als show ed n o rm a l (0.712) D N A /R N A  ra tio  
a f te r  b e in g  rep laced  in to  n o rm a l cu ltu re  m edia, w hile  n u ce lo -p la sm a tic  re la tio n  re tu rn e d  
n e a r to  n o rm al (0 .1026) o n ly  f iv e  days a f te r  th e  n o rm a liz a tio n  of th e  m edia. These re su lts  
su g g est t h a t  pen ic illin  causes a  “ D au erm o d ifik a tio n ”  in  th e  ab o v e-m en tioned  ch ara c te rs .
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S T U D IE S  ON T H Y M U S M ETA B O LISM  W IT H  L A B E L L E D  P H O S P H O R U S
G. T ó t h , I. T örő, Z. P ósalaky  an d  L. Csák i 
DEPARTMENT OF HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, BUDAPEST 
A b s tra c t  no t received.
M E T A C H R O M A T IC  ST U D IE S  O F  T H E  BLO O D  C E LL S FR O M  V A R IO U S M A M M A LIA N
SP E C IE S
G y . R a ppa y  and  Gy . B alogh
MORPHOLOGICAL DEPARTMENT, INSTITUTE OF EXPERIMENTAL MEDICINE, BUDAPEST 
•
T h e  h is to ch em is try  o f n u c leo p ro te in s  is now in th e  focus o f in te re s t in p e r ta in in g  resea rch . 
C o m p ara tiv e  stud ies , th a t  m ay  su p p ly  th e  answ ers to  th e  p rob lem s of h e te ro g e n ity  gain ing  
an ev er in creas in g  im p o rtan ce , a p p e a r  to  m erit p a r tic u la r  a tte n tio n . In  such  in v es tig a tio n s  
th e  a u th o rs  have  found  th e  m eth o d  of exam in ing  th e  m eta ch ro in asy  of th e  cell n u c le i a  p ro ­
m in en tly  su itab le  te s t.
In  a u th o rs ’ own ex p erim e n ts  th e  phenom enon of m eta ch ro in asy  in th e  n u c le a te d  e ry th ­
ro cy tes  o f  f ish  (C yp rin u s carpio) ,  am p h ib ia  (Pleurodeles w a ltlii , R ana esculenla) a n d  b irds 
(Colum ba domestica , Gallus dom esticus) was stud ied  a f te r  v a rio u s k inds o f t r e a tm e n t,  sta in in g  
th e  p re p a ra tio n s  w ith  to lu id in e  b lu e , a zu r A and  th io n in e . T h e  tre a tm e n ts  em p lo y ed  w ere: 
1. ex p o su re  to  norm al HC1 a t  20° C an d  60° C from  one to  tw e n ty f iv e  m inu tes. 2. T re a tm e n t 
w ith  10 p e r cen t perch loric  acid  a t  60° C fo r periods o f fro m  1 to  25 m inu tes. 3. D ig estio n  w ith  
try p s in , a t  a  co n cen tra tio n  of 0.3 m g/m l, a t  p H  6.7, 37 °C, fo r periods of from  1 to  25 m in u tes . 
M oreover, m odel ex p erim en ts  w ere m ade , p lacing  on s tr ip s  o f f i lte r  p ap er d ro p w ise  0.375 per 
cen t (fo r p ro te in )  horse serum , 0.375 pe r cen t deso x y rib o n u cle ic  acid (L ig h t)  a n d  h ep arin  
(1 m g/m l). T h e  m odels w ere t r e a te d  in  th e  sam e w ay  as th e  b lood  sm ears.
As com p ared  w ith  th e  co n tro ls , th e  p re p a ra tio n s  e x h ib ited  m u ltip le  ch an g es. A fter 
t r e a tm e n t  w ith  HC1 a t 20 °C no m eta ch ro m asy  was v isib le  in  th e  blood sm ears . H o w ev er, all 
o f th e  o th e r  tre a tm e n ts  caused  m e tach ro m asy  of th e  red  cell nuclei in ev ery  species te s ted . 
T he nucle i o f fish  and  av ian  red  cells becam e m e ta ch ro m a tic  a f te r  a v e ry  sh o r t  t r e a tm e n t.  
In  th e  m odel p rep ara tio n s , even  in  th o se  u n tre a te d , m e ta ch ro m asy  was v isib le  in  th e  a rea  
co rresp o n d in g  to  th e  sp o t o f d eso xyribonucle ic  acid.
I t  is concluded  th a t  th e  n u c leo p ro te in s o f th e  n u c e la te d  red  cells from  d iffe re n t species 
are n o t é q u iv a la n t w ith  one a n o th e r  in  re sp ec t o f m e ta ch ro m a tic  s ta in ing . H ow ever, i t  ap p ears  
th a t  th e  sam e groups, th e  p h o sp h a te s  in co rp o ra ted  in to  th e  nucleic acid  c h a in , w h ich  are 
re leased  b y  tre a tm e n t, a re  a p p a re n tly  responsib le  fo r th e  m etach ro m asy .
P R O M O T IO N  O F  V A SC U L A R IZ A T IO N  W IT H  A D R E N A L  E X T R A C T S ON  P IE C E S  O F 
U M B IL IC A L  CO R D  E X P L A N T E D  TO C H O R IO A L L A N T O IC  M E M B R A N E
F . A. K iss  an d  I. K r o m p e c h e r
DEPARTMENT OF ANATOMY, HISTOLOGY AND EMBRYOLOGY, MEDICAL UNIVERSITY, DEBRECEN
A lth o u g h  th e  v a sc u la riz a tio n  of c e rta in  o rgans h as  been  m orpho log ically  e x a m in e d  by  
m an y  a u th o rs , no l ite ra ry  d a ta  seem  to  ex is t reg ard in g  th e  p ro b lem  w h e th er i t  is p o ss ib le  to  
oblige th e  o rgan ism  to  p ro m o te  v ascu la riza tio n . A u th o rs  a p p ro ach ed  th is  p ro b lem  b y  e x p la n t­
ing d iffe re n t tissues (pieces o f tissu es) p rev iously  s a tu ra te d  w ith  th e  follow ing su b s ta n c e s  o r 
th e ir  co m b in a tio n s: p ro to p o rp h y rin , h is tam in e  (p e rem in e), v ita m in  C, p ro g este ro n e  (g lan d u - 
corp in ), p lac en ta l e x tra c t (choriogon in ), e x tra c ts  o f p an creas , liv e r  and  ad ren a l, D O C A , th y re o -  
tro p ic  h o rm o n e  (P rim o th y ro n ), d é riv â te s  o f d icu m arin  (a n tith ro m b o s in ), co n co c tio n  o f cam o ­
m ile, n o v o ca in , corbocain  a n d  lidoca in . U m bilical co rd , ca rtilag e , b ra in , liv e r , p a n c re as , 
p a ra th y ro id  and  th y ro id  g lan d , as well as hypo p h y sis  se rv ed  as ex p ian ts .
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T h e  g ra fts  were e x p la n te d  o n  th e  ch o rio a llan to ic  m em b ran e  of h en  eggs in cu b a ted  
p re v io u s ly  fo r 9 — 11 d ay s. T h e  d u ra tio n  of th e  e x p la n ta t io n  was 2 — 8 d ays. T h e  ex p ian ts  
w ere  f ix e d  in  Susa flu id , e m b e d d e d  in  paraffin , se ria lly  sec tio n ed  and  sta in e d  w ith  th e  u su a l 
h is to lo g ic a l m ethods.
T h e  chorioallan to ic  vesse ls  d id  n o t grow in to  th e  u n tr e a te d  b ra d y tro p h ic  tis su es  (um bili­
c a l c o rd , cartilage). O f th e  su b s ta n c e s  lis ted  above, p ro to p o rp h y r in  h ad  th e  effec t o f inducing  
a s lig h t in g ro w th  of vessels in  th e  p e rip h e ra l p a r ts  o f th e  b ra d y tro p h ic  tissue . T h e  ch o rio a llan ­
to ic  vesse ls  were found  to  o rg a n iz e  i f  th e  piece of u m b ilica l co rd  h ad  p rev io u sly  b een  soaked 
w ith  physio log ica l saline e x tr a c t  o f  r a t  ad renal h o m o g en a tes . A c e rta in  degree o f v a scu la r 
in g ro w th  w as observed in  th e  d e v e lo p in g  cartilage, too .
H A E M O D Y N A M IC  D A T A  C O N C E R N IN G  T H E  O R IG IN  O F  T H E  C O N G E N IT A L  
H Y P E R T R O P H Y  O F E X T R E M IT IE S
L. S o l t é s z , J .  N a g y , Z. Sza b ó , L. M o l n á r  a n d  G y . M a r k o s
DEPARTMENT OF CARDIOVASCULAR SURGERY AND DEPARTMENT OF MEDICAL PHYSICS, 
MEDICAL UNIVERSITY, BUDAPEST
T h e  p a th o m ech an ism  o f  th e  h y p e rtro p h y  of e x tre m itie s  due to  co ngen ita l a rte rio v e n o u s  
f i s tu la e  is  n o t  y e t clear. I t  is a n  o p e n  question  w h e th e r  i t  occu rs as a re su lt o f th e  m ore ra p id  
f lo w  o f  a r te r ia l  blood or if  i t  is  c a u se d  b y  venous co n g estio n . A u th o rs  s tu d ied  th e  p a th o p h y s io ­
lo g ic a l ro le  o f th e  la tte r .
T h e  ven a  fem oralis o f  20 y o u n g  ra b b its  w as l ig a te d  a n d  a co m p ara tiv e  ex am in a tio n  
p e rfo rm e d  a f te r  tw o m o n th s . H y p e r t ro p h y  of th e  e x tr e m ity  w as observed  on th e  side of th e  
l ig a tu re  in  17 cases, show ing a n  a v e ra g e  increase o f  i ts  le n g th  b y  as m u ch  as 3 m m . T he 
h y p e r t r o p h y  ex ten d ed  to  th e  sk e le to n  as well. I t  c an  b e  s ta te d  on th e  ev idence  of com ­
p a r a t iv e  a rte rio g ram s th a t  th e  a r te r ia l  ne tw ork  is r ic h e r  a n d  en larged  on  th e  side  o f th e  
v e n o u s  l ig a tu re . C o m p ara tiv e  rad io c ircu lo g rap h ic  e x a m in a tio n s  w ere p e rfo rm ed  w ith  R e ­
la b e lle d  a lb u m in  on five  a n im a ls  w ith  h y p e rtro p h ic  e x tre m ity .  In  fo u r cases, th e  tim e  of c ir­
c u la t io n  in  th e  ex tre m ity  w as s h o r te n e d  in  a s ig n ifican t m a n n e r . T he q u a n ti ty  o f 1 131-labelled 
a lb u m in  c ircu la ting  in th e  e x tre m it ie s  during  a u n it  o f  tim e  w as d e te rm in ed . In c rea se  in  
th e  o p e ra te d  ex tre m ity  co u ld  b e  o b se rv ed  in th ree  cases.
I t  seem s reasonab le  to  p re su m e  on th e  s tre n g th  o f e x p e rim e n ts  th a t ,  in y o u n g  anim als, 
th e  S u c q u e t-IIo y e r  p re ca p illa ry  s h u n ts  are opened b y  th e  lig a tu re  o f th e  m ain  v en o u s tru n k  
o f  o n e  o f  th e  ex trem ities a n d  t h a t  th u s  a p e rm an en t a r tif ic ia l  a rte rio v en o u s co m m u n ica tio n  
o n  a  p re c a p illa ry  level is fo rm ed . T h e  q u a n tity  of c irc u la tin g  b lood  increases as a  consequence. 
F ro m  th e  p o in t o f view  of th e  cong en ita l h y p e r tro p h y  o f ex trem itie s , venous congestion  
c a n n o t  b e  discussed se p a ra te ly  f ro m  th e  c ircu la tion  o f th e  e x tre m ity  as a whole.
O X Y G E N  C O N SU M PT IO N  O F  T H E  L A R V A E  O F  T W O  P R E D A T O R Y  F IS H E S  
A T  D IF F E R E N T T E M P E R A T U R E S
E . W OYNÁROVICH
BIOLOGICAL RESEARCH INSTITUTE, TIHANY 
A b s tra c t  no t received .
O X Y G E N  CO N SU M PTIO N  O F  D IF F E R E N T  R A C E S A N D  H Y B R ID S  O F  B O M B Y X
M O RI L.
A . G u b ic z a  and F . L u k a c s o v ic s  
BIOLOGICAL RESEARCH INSTITUTE, TIHANY 
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T H E  A P P L IC A T IO N  O F  A N  X -R A Y  P H O T O M E T R IC  M E T H O D  F O R  T H E  
D E T E R M IN A T IO N  O F  B O N E  D E N SITY
Sz. Ö r d ö g h
DEPARTMENT OF PHYSIOLOGY, MEDICAL UNIVERSITY, SZEGED
A n a t te m p t  was m ade  in  re c e n t y ea rs  b y  th e  a u th o r  w ith  a  view  to  b a se  th e  d e te rm i­
n a tio n  of th e  c o n te n t o f m in e ra l su b s ta n c es  in  th e  bones on a m ore solid fo u n d a tio n .
T he accu racy  of o u r p h o to m e tr ic  ex am in a tio n  depends on th e  v a lid ity  o f  tw o  prem ises. 
T hese  are: (a) th e  o p tica l d e n s ity  o f th e  ro en tg en o g ram  of a given bone is d ire c tly  p ro p o rtio ­
n a te  to  i ts  m in eral su b s tan ce  c o n te n t;  (b) b y  u sing  a  s ta n d a rd  of kno w n  m in e ra l-su b s tan c e  
c o n te n t, w hich  is s im ilar to  th e  ch em ica l com position  of th e  bone an d  p laced  o n  th e  p h o to ­
g ra p h ic  p la te  a t  th e  tim e  of ex p o su re , i t  is possib le  to  calcu la te  a co rrec tion  n e ce ssa ry  because 
o f  th e  m inor v a ria tio n s  in ev itab le  in  p h o to g rap h ic  processes.
T he f i r s t  s te p  of o u r p ro ced u re  is to  f ix  th e  p h o to g rap h ic  p la te  u n d e r  th e  p a r t  o f th e  
b one  w hich  is to  be  exam ined . T h e  en erg y  of th e  ex p o su re  is reg u la ted  acco rd in g  to  th e  th ic k ­
ness o f th e  s tru c tu re . B efore m ak in g  th e  ex posure , th e  ca lib ra ted  b o n e -s ta n d a rd  h as  to  be 
p laced  u p o n  th e  p h o to g rap h ic  p la te .
A fter m ak in g  th e  exp o su re , th e  film  is developed , fix ed , w ashed a n d  d ried  in  a  s ta n d a rd ­
ized  m an n e r. T h e re a fte r  th e  desired  a rea  o f th e  X -ra y  p ic tu re  o f th e  ho n e  is  p lac ed  un d er 
th e  a p e rtu re  o f a p h o to e lec tric  o sseom eter spec ia lly  c o n stru c ted  for th is  p u rp o se  a n d  the 
am p litu d e  of th e  g a lv a n o m e te r’s o sc illa tion  is n o ted . T h is am p litu d e  increases w ith  th e  am o u n t 
o f lig h t le t  th ro u g h  th e  g iven  a re a  o f th e  X -ra y  p ic tu re , while th e  la t te r  (i. e. th e  p e rm ea ted  
a m o u n t o f l ig h t)  is th e  fu n c tio n  o f th e  am o u n t o f m in eral substances. T h e  n e x t  s te p  is to  
p lace  th e  p ic tu re  o f th e  b o n e -s tan d a rd  in to  th e  osseom eter an d  b y  succesiv e ly  illu m in a tin g  
i ts  a reas o f d iffe ren t o p tica l d e n s ity  se ttin g  th e  g a lv an o m ete r’s h a n d  in  a  p o s itio n  w hich 
co rresp o n d s to  t h a t  o b ta in e d  b efo re  b y  th e  b o n e -p ic tu re  itself. H ence th e  m in e ra l-su b s tan c e  
c o n te n t o f th e  g iven  hone is c a lcu la te d  in  m g /m m 2 b y  m eans of in te rp o la tio n .
A ccording to  th e  p ro ced u re  described  above  q u a n tita tiv e  d e te rm in a tio n s  w ere carried 
o u t  b y  th e  a u th o r  on th e  bones o f  liv in g  an d  d ead  an im als. T he re su lts  w ere  fo u n d  to  be 
sa tic fac to ry .
W A T E R -S O L U B L E  G L Y C O M E T A C R Y L A T E  E M B E D D IN G  F O R  U L T R A T H IN
SE C T IO N S
J .  L e s k o , M. R o s e n b e r g  and P. Bartl
INSTITUTE OF VIROLOGY IN BRATISLAVA AND INSTITUTE OF CHEMISTRY IN PRAHA 
OF THE CZECHOSLOVAK ACADEMY OF SCIENCES
G ly co m etac ry la te , in  i ts  m o nom eric  fo rm , m ixes read ily  w ith  w a te r  a n d  c an , there fo re , 
b e  po lym erized  in  all p ro p o rtio n s . A m m onium  p e rsu lfa te  is u sed  as c a ta ly s t  in  th e  process 
o f  po ly m eriza tio n . P o ly m eriza tio n  is p ro d u ced  b y  h e a t  o r u ltra v io le t ra y s  w ith in  12 to  24 
h ours.
G ly co m etac ry la te  in  i ts  po ly m eric  fo rm  is in so lub le  in  o rganic so lv e n ts . T h e  m ateria l 
c an  be em bed d ed  in  tw o w ays fo r th e  p u rposes o f  e lectron  m icroscopic e x a m in a tio n s :
(a) G ly co m etac ry la te  is c o n c e n tra te d  u p  to  th e  p u re  m onom er; (b) i ts  d iffe re n t aqueous 
d ilu tio n s  a re  po lym erized  stepw ise . D ecrease  in  th e  vo lum e of th e  m a te ria l does n o t  exceed 
8 p e r cen t in  th e  course o f p o ly m eriza tio n . G ly co m etac ry la te  m ay  be e m p lo y ed  also  fo r the  
em b ed d in g  o f sim ple  h isto log ical sections.
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A D D IT IO N A L  D A T A  R E G A R D IN G  T H E  N A T U R A L  A N D  LA STIN G  
H E T E R O K A R Y O S IS  O F  S T R E P T O M Y C E S
J .  H orváth
DEPARTMENT OF MICROBIOLOGY, UNIVERSITY OF AGRICULTURE, GÖDÖLLŐ
E a rlie r  in v es tig a tio n s o f  th e  a u th o r concerned th e  h e te ro k a ry o tic  s ta te  of a single 
sp ec ies  o n ly . To be able to  s tu d y  th is  phenom enon m ore c losely , fiv e  recen tly  iso la ted  h e te ro ­
k a ry o tic  species have b een  e x a m in e d . A fter crushing th e m  b y  m eans of glass beads, th e y  
w ere  p la te d  and c u ltu red . R e s u lts  observed: h e te ro k a ry o s is  gen era lly  m odifies a n tib io tic  
p ro d u c tio n  and  changes th e  c o lo u r  o f  b o th  aerial and s u b s tra te  m ycelium  in th e  iso la ted  s tra in s . 
W e fo u n d  b o th  ex trem es in  th e  fo rm s  iso lated  from  h e te ro k a ry o n ts :  th e  cap ac ity  of an tib io tic  
p ro d u c tio n  and , co n seq u en tly , th e  b a c te ria l sp ec tru m  seem ed  to  be  considerab ly  in ten sified  
o r  c o n s id e ra b ly  lessened. I t  is m ic ro sco p ic  m orphology on w h ich  he te ro k ary o sis  p roduces th e  
s l ig h te s t  effect. This c h a ra c te r  seem s, therefore, to  be  d ecisiv e  fo r d e te rm in a tio n . C erta in  
e n z y m a tic  reactions suffer a  s l ig h t  ch an g e  under th e  effec t o f  h e te ro k ary o sis . S ep ara ted  s tra in s  
t h a t  h a d  been  found p u re  w e re  m a te d  anew  w hich e n ab led  u s  to  o b ta in  a clear view  of th e  
t r a n s i to r y  form s. If, for in s ta n c e ,  o rgan ism s prov ided  w ith  w h ite  are  crossed w ith  th o se  p o s­
sess in g  d a rk  grey aerial m y ce liu m , a  w hole series of g rey  c an  b e  o b se rv ed . T he q u estion  w h e th e r  
n u c le a r  fusion  in th e  h e te ro k a ry o n ts  and  so the  genesis o f  a  new  h y b rid  v a r ie ty  is possib le  
s ti ll  re m a in s  open. I t  is lik ew ise  o p e n  to  do u b t w h e th er v e ry  e x tre m e  m u ta tio n s , as described  
in  l i te r a tu r e ,  were no t cases o f h e te ro k a ry o n ts  exposed to  ra d ia tio n .
E X P E R IM E N T S  F O R  T H E  PR O D U C T IO N  O F  H E T E R O S IS  SU D A N  GRASS 
B Y  U T IL IZ IN G  PO L L E N  S T E R IL IT Y
Z. Barabás j r .
AGRICULTURAL RESEARCH INSTITUTE OF THE HUNGARIAN ACADEMY OF SCIENCES,
MARTONVÁSÁR
Crosses betw een v a r ie tie s  o f  S udan  grass (S o rg h u m  vulgare  P e r s . var. sudanense  
S t a p f .)  do no t produce c o n s id e ra b le  heterosis effects. T h e  c h a ra c te ris tic  o f m ost S u d an-g rass 
v a r ie tie s  is, however, a d o m in a n t  in h e ritan c e , therefo re  F x o f  sw ee t Sorghum  X S u d an  g rass 
h y b r id s  is o f th e  S udan -g rass  ty p e .  B y  u tiliza tion  of p o llen  s te r il i ty , th is  phenom enon m ay  
b e  e x p lo ite d  for th e  p rac tice . (T h e  in it ia l  pollen s te ril S orghum  s t ra in  was received from  J .  C. 
S t e p h e n s  an d  J .  R. Q u i n b y , r e se a rc h  workers in T ex as, in  1955.) B io types of v e ry  d iffe ren t 
c o m b in in g  ab ility  were iso la te d  fro m  th e  P iper v a r ie ty  o f S u d a n  grass. In  o rder to  be able 
to  p e rfo rm  b io type analysis a n d  se lec tion  of p a re n t s tra in s  w ith  a n earer a p p ro x im atio n , 
in v e s tig a tio n s  were in s t i tu te d  w ith  a  view  to  fin d in g  m ore  im p o r ta n t  y ield-form ing fac to rs  
fo r  th e  silage Sorghum. C o rre la tio n s  betw een several fa c to rs  a n d  th e  y ield were d e te rm in ed  
a n d  th e  follow ing values o b ta in e d :
I n i t ia l  developm ent
B e tw een  the  w eight o f  2 5 -d a y -o ld  seedlings and  150-day-o ld  
p lan ts 
D e n s ity  ra te  
T illering  
P la n t-h e ig h t
B ac te ria l leaf disease 7a  ( P seudom onas syringae [? ]J 
B a c te ria l leaf disease 7b  (P seudom onas andropagoni[?]) 
T im e  of m aturing
ro.i Per cen t —
r  =  0.610 
r 0 , pe r cen t =  
r0 , pe r cen t =  
r 0 , pe r cen t =
r  =  0.361 
r ,  g pe r cen t =  
r =  - 0 .1 9 8
0.745
- 0 .6 1 6
0.556
0.342
- 0 .1 1 8
I n i t ia l  developm ent is , th e re fo re ,  th e  m ost im p o r ta n t  y ie ld -fo rm in g  ch arac te r. C orre la ­
t io n  e x is ts  a lread y  betw een th e  w e ig h t of 25-day-old seed lings a n d  t h a t  of th e  m atu re  p la n ts . 
D e n s ity  r a te  is n a tu ra lly  o f im p o r ta n c e ,  since yields w ill b e  re d u ce d  w hen m any  b are  sp o ts 
a re  p re se n t . N early  all th e  w ell y ie ld in g  hybrids w ere o f m ed iu m  m a tu rin g  b u t  — w hen  th e  
h y b r id s  w ere  exam ined s e p a ra te ly  — i t  appeared  t h a t  a h y b r id  is o f good p ro d u c tiv ity  p ro ­
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vided it  r ip en s a t  a la te r  d a te  th a n  its  p a ren ts . P la n t-h e ig h t an d  d isease-resis tan ce  did no t 
p lay  a p a r tic u la r ly  essen tia l p a r t  in  y ie ld -fo rm ation . A re su lt  o f p rac tica l v a lu e  is th e  fa c t 
th a t  in  1957, 1958 an d  1959 th e  h y b rid s p ro d u ced  30.1, 55.2 an d  67.2 pe r c en t m ore green 
m a tte r  th a n  th e  v a rie tie s , th e  q u a lity  h av in g  been th e  sam e in  all cases.
E F F E C T  O F  X  R A Y S O N  T H E  X ! A N D  X 2 G E N E R A T IO N S  O F  C O R N  
A. B á l in t , A. K ovács an d  I. H orvá th  
DEPARTMENT OF PLANT BREEDING, UNIVERSITY OF AGRICULTURE, GÖDÖLLŐ
Zea  X E uchlaena  h y b rid s , several 2 to  3-year-o ld  in b red s , s tra in s  o f  th e  H u n g a rian  
h y b rid  MV5 (C5, 014, 156, 118b), a  n u m b er of v a rie tie s  an d  a m a te ria l th a t  h a d  earlie r been 
tre a te d  w ith  h e a t shock  w ere exposed  to  X  ray s o f 10 000 a n d  15 000 r  in th e  y e a r  1958. T he 
nuclei X t an d  X 2 w ere ch em ica lly  te s te d  for gross p ro te in  c o n te n t  and  th e  a m o u n t o f p ro te in  
y ielded  b y  th e  X 2 su b s tra in s  pe r u n it  o f a rea  estab lish ed . I t  was possible to  p ro d u ce  a basic 
b reed ing  s to ck  w hich  show ed a b ro ad er range  of v a r ia tio n s  in  re sp ec t o f b o th  gross p ro te in  
c o n te n ts  an d  p ro te in  y ield . C h a rac te ris tic  differences w ere fo u n d  in th is  re sp ec t be tw een  th e  
p la n t g ro u p s used in  th e  ra d ia tio n  experim en ts. S e n s itiv ity  to  ra d ia tio n  p ro v ed  to  be lik e ­
wise d iffe ren t: m ost re s is ta n t  w as th e  p revious h e a t- tre a te d  m a te ria l an d  m o st sensitive  
were th e  MV5 s tra in s , o f a  h igh  com bining ab ility . W e s tu d ie d  o u r m ate ria l also in  reg ard  
to  th e  size o f  th e  pollen  g ra in s an d  th e  degree of th e ir  v iab ility . T h e  su b s tra in s  w ere s ig n ifican tly  
d iffe ren t, a ph en o m en o n  p o in tin g  to  a  p a r tia l  m ale  s te r ility . G erm in a tio n  te s ts  perform ed 
on th e  su b s tra in s  in  th e  la b o ra to ry  u n d e r exposure  to  low  te m p e ra tu re  p ro v ed  t h a t  th e  s tock  
is su itab le  fo r th e  b reed ing  o f c o ld -re sis tan t corn v a rie tie s . In  co n tin u in g  o u r e x p erim en ts  w ith  
th e  ir ra d ia tio n  o f ty p es  d e riv in g  from  m u ta tio n  t r e a tm e n t,  we w a n t to  se lect o u r m ate ria l 
for b reed in g  from  th re e  p o in ts  o f view : im p ro v em en t o f chem ica l com position ; p ro d u c tio n  
of a ty p e  re s is ta n t to  cold ; p ro d u c tio n  of fo rm s e x h ib itin g  pollen  s te rility . R esis tan ce  to  
P yrausta  nubila lis  m ay  also be  increased  by  p roducing  changes in  th e  tissue  e lem en ts t e n d ­
ing to  re n d e r  cell walls m ore  ligneous.
IN C O R P O R A T IO N  O F  C 0 2 IN  G E N E T IC A L L Y  A L B IN O  A N D  N O R M A L  C O R N  LEA V E S
F. A. Dá n ie l  and  I .  Gy u r já n
DEPARTMENT OF PHYLOGENY AND GENETICS, EÖTVÖS LORÁND UNIVERSITY, BUDAPEST
T h e  in h erited  a lb in ism  of p lan ts  is m ain ly  due  to  th e  e x trem e  lab ility  o f  th e ir  assim i- 
la to ry  p ig m en ts . P ig m en ts  a re  p ro d u ced  in  th e  d a rk  b y  a lb in o  p la n ts  as w ell, th ese  p ig m en ts 
a re , how ever, p h o to lab ile  w hich  leads to  th e  b leach ing  of th e  lea f  tissues. In  th e  p re sen t s tu d y  
n o rm al an d  a lb ino  in d iv id u a ls , o b ta in ed  by  in b reed in g  of he te ro zy g o u s a lb ino  corn  p lan ts , 
were co m p ared  from  th e  p o in t o f view  of th e ir  a b ility  to  sy n th esize  and  to  a ssim ila te . Seeds 
were g e rm in a te d  in  th e  d a rk , an d  th e  seedlings w ere exposed  to  illu m in a tio n  in  a n  a tm o sp h ere  
of C ,40 2. I t  was fo u n d  t h a t  a lb ino  seedlings w ere also ab le  to  in co rp o ra te  C 0 2 and  th a t  th e  
o p tim a l lig h t in te n s ity  fo r th e  process w as fa irly  low. T he p h o to sy n te tic  r a te  o f a lb ino  t is ­
sues a t  low  lig h t-in te n s itie s  is h igher th a n  th a t  o f n o rm al p la n ts . S im u ltan eo u s ly  also p ig m en t 
sy n th esis  is going on a t  a h igh  ra te . H ow ever, if  lig h t in te n s i ty  rises above a c ritica l level 
(w hich  is n o t de le terious to  no rm al p lan ts), th e  p ig m en ts  s t a r t  to  decom pose in  a lb ino  tissues 
because sy n th esis  is o v e rb a lan ced  by  th e ir  b reakdow n.
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S T U D Y  O F T. A E S T IY O -T IM O P H E E V I A M P H ID IP L O ID  F 2 A IND IT S  L A T E R
G E N E R A T IO N S
A . B e l e a  an d  L . B alla
AGRICULTURAL RESEARCH INSTITUTE, MARTONVÁSÁR
T h e  am p h id ip lo id  w as p ro d u c e d  b y  tre a tin g  th e  F t h y b rid  o f th e  species T . aestivum  
(2n  =  42) a n d  T . tim opheevi (2n  =  28) w ith  a  0 .02%  colchicin  so lu tion .
A  m orpholog ical e x a m in a tio n  show ed th a t  a larg e  p e rcen tag e  o f th e  in te rm e d ia ry  
o ffsp r in g  in  F t re ta in ed  i ts  tra n s it io n a l  n a tu re  b o th  in  F 2 a n d  in  la te r  g en era tio n s . H o w ev er, 
c e r ta in  sp litt in g s  becam e e v id e n t in  F 2 a lre ad y  w here also sq u a reh ead , c o m p a c t a n d  sp e lto id  
ty p e s  a p p e a re d  w hich w ere co m p le te ly  d iffe ren t b o th  fro m  th e  in te rm ed ia rie s  a n d  th e  tw o 
p a re n ts .  W e exam ined  th e  av erag e  (x ), th e  d is tr ib u tio n  a n d  th e  d ev ia tio n  fro m  th e  s ta n d a rd  
o f th e  v a lu e -d e te rm in in g  c h a ra c te ris tic s  o f  th e  sp lit ty p e s  a p p ea rin g  in  F 2. A ccord ing  
to  o u r  o b se rv a tio n s , in  F 2 th e  in te rm e d ia ry  an d  sq u a reh e a d  ty p e s  h ad  th e  g re a te s t  w h e a t-e a r  
(x  3 .52  o r x  3.45) an d  ear-g ra in  (x  0 .20 or x  0.16) va lues. T h e  co m p ac t ty p e  a n d  th e  ty p e  c losest 
to  th e  T . aestivum  p a re n t show ed th e  low est m ean  va lue  o f th e  ab o v e-m en tio n ed  y ield  com ­
p o n e n ts .
W e n o te d  an  average  of a b o u t  35 —40%  of v irile  po llen  in  th e  v a rio u s o ffsp rin g  of th e  
T . aestivo-tim opheevi a m p h id ip lo id  w hen  te s tin g  pollen  fe rtility . C ytological e x am in a tio n s  
re v e a le d  a lso  2n  =  56 ch ro m o so m a tic  m onop lo ids am ong  th e  2n  =  70 ch ro m o so in a tic  am p h i- 
d ip lo id s . R ed u c tio n  d iv ision  of th e  a m p h id ip lo id  w as irreg u la r  even  in  I' ,- w h ich  is p ro v ed  b y  
th e  g r e a t  f req u en cy  of u n iv a le n ts  (9 6 .3 % ). P a irin g -o ff acco rd ing  to  th e  open  ty p e  o f ch ro m o ­
som es w as fo u n d  to  be freq u e n t. W e saw  a t  b o th  poles a  sm all n u m b er o f rin g s, c h ro m a tin  
b rid g es  a n d  th e  irreg u la r d is tr ib u tio n  of chrom osom es.
D IF F E R E N C E S  IN  R E C IP R O C A L  H Y B R ID S  O F  D R O S O P H IL A  M E L A N O G A S T E R  
O F  FR A C T IO N S O F P H O S P H O R U S  T R A N S M IT T E D  V IA  T H E  G E R M  C ELLS
B. F a l u d i, I. Csu k á s -Szatlóczky  a n d  K . SzÉPLAKY
DEPARTMENT OF PHYLOGENY AND GENETICS, EÖTVÖS LORÁND UNIVERSITY, BUDAPEST
A fte r  rearin g  m ale a n d  fem ale  flies on  cu ltu re  m edia co n ta in in g  P 32, rec ip ro ca l crossings 
w ere m a d e  be tw een  th e  in d iv id u a ls  o f  th e  “ A lgeria”  s tra in  o f  D rosophila melanogaster. R ec i­
p ro c a l h y b r id s  were co m pared  a t  a  la rv a l age of 4 days. A lso la rv a e  g row n on m ed ia  w ith  
P 32 w h ic h  w ere th e  offspring  of p a re n ts  t h a t  h a d  been  re a re d  o n  m edia  devo id  o f th e  iso to p e , 
w ere  su b je c te d  to  experim en ts . In  a d d itio n  to  th o se  due to  sex a n d  age, also d ifferences w ere 
d isc o v e re d  w h ich  depended  on  th e  “ w a y ”  o f in co rp o ra tio n , i. e. w h e th e r P 32 w as tra n s m itte d  
v ia  th e  m a le  o r fem ale g a rnets, o r w as consum ed  d iec tly  b y  th e  la rv ae . D irec t feed ing  of th e  
la r v a e  w ith  food  co n ta in in g  P 32, o r tra n sm iss io n  of P 32 v ia  th e  egg cells re su lts  in  th e  in co rp o ­
r a t io n  o f  ra d io a c tiv ity  in  R N A  a n d  th e  acid-so lub le  frac tio n . T ran sm iss io n  v ia  th e  m ale  g a m e te  
lead s to  in co rp o ra tio n  m ain ly  in to  th e  p ro te in  and  R N A  frac tio n s . B y  fa r  th e  h ig h es t labe lling  
of th e  ac id -lab ile  p h o sp h o ru s-g ro u p s ta k e s  p lace  in  th e  case o f tran sm iss io n  v ia  th e  egg cells. 
B o th  k in d s  o f germ  cells t r a n s m it  a p p ro x im a te ly  th e  sam e a m o u n t of labe lled  p h o sp h o ru s  
in to  th e  D N A  frac tio n . T he p h o sp h o ru s  m etab o lism  of fem ales cu ltu red  on  m ed ia  co n ta in in g  
P 32 a n d  th e  effect of th is  c u ltiv a tio n  on  th e  p h o sp h o ru s frac tio n s  o f th e ir  eggs lay e d  be tw een  
th e  1 s t a n d  th e  5 th  d ay  w ere likew ise  s tu d ied . R esu lts  w ere expressed  as p e r cen ts  o f  th e  p h o s­
p h o ru s  f ra c t io n s  o f virg ins. I t  w as c lea rly  show n t h a t  th e  leve l of D N A , lipo id  a n d  a lcohol- 
so lu b le  p h o sp h o ru s  rem ains u n c h a n g e d  in  th e  fe rtilized  fem ale  a t  th e  tim e  o f o v u la tio n , w h ile  
th e  le v e l o f  p ro te in  p h o sp h o ru s s tro n g ly  decreases. T he analy sis  o f eggs, lay ed  d a ily  led  to  
th e  co n c lu s io n  th a t  th e  p ro te in  p h o sp h o ru s  o f th e  m o th e r is  d irec tly  tr a n s m it te d  to  th e  egg 
cells, w h e rea s  th e  D N A  is s te ad ily  sy n th e tiz e d  in  th e  m o th e r  o rgan ism  fro m  com p o u n d s o f  
a  h ig h e r  tu rn o v e r  ra te . I t  follow s t h a t  th e  d y n am ic  c o n stan c y  o f D N A  in  th e  m o th p r serves 
to  se c u re  th e  s ta b ili ty  o f th e  o rg a n ism ’s m etab o lism  a t  th e  tim e  of germ -cell d ev elo p m en t. — 
F ra c tio n a t io n  o f th e  phosp h o ru s c o m p o u n d s w as accom plished  w ith  th e  Sc h m id t—T a n n h a u s e r  
p ro c e d u re . T o sep a ra te  o r th o p h o sp h a te s  fro m  o rgan ic  este rs , th e  B e r e n b l u m  — Ch a in  
m e th o d  w as em ployed .
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B IO L O G IC A L  A N D  G E N E T IC  O B SE R V A T IO N  O F  T R A N S P L A N T E D  R A B B IT S
J .  B arna
ANIMAL PHYSIOLOGY DEPARTMENT, RESEARCH INSTITUTE FOR ANIMAL HUSBANDRY,
BUDAPEST
Z ygotes derived  fro m  th e  crossing  of a lb ino  A ngora  Ç an d  V ienna b lue  çj w ere tra n s ­
p la n te d  in to  albino A n g o ra  m o th e rs . A g o n ad o tro p ic  su b s ta n c e  (5 IU ) a n d  p ro stig m in e  (50y} 
w ere u sed  fo r th e  id e n tif ic a tio n  o f th e  sexual cycle an d  to  in d u ce  su p e ro v u la tio n . T his was 
follow ed, a f te r  18 ho u rs , b y  m atin g , a n d  22 ho u rs  la te r  b y  th e  rem o v a l o f  th e  zygo tes from  
th e  do n o rs w ith  1.5 m l o f  p hysio log ica l sa line  h e a te d  to  b o d y  te m p e ra tu re . Im m e d ia te ly  a fte r 
th is , th e  zygotes w ere t ra n s fe r re d  in to  th e  in fu n d ib u lu m  tu b a e  of th e  re c ip ie n t an im al w ith  
an  op en  ab d o m in a l c a v ity . A fte r  th e  n o rm al period  of p re g n an c y  3 o ffsp rings w ere born . 
T h e ir  sex u a l d is tr ib u tio n  w as: Nos. 10 a n d  11 Ç, No. 12 çj. N o. 10 resem b led  th e  s ta tu re  and  
fo llow ed th e  g row th  r a te  o f  th e  A ngora  v a r ie ty , w hile N os. 11 an d  12 w ere sim ila r to  th e  
V ienna  b lue  typ e . No d ifferences could  be  observed  in  re g a rd  to  e ry th ro c y te  c o u n t  and  hem o­
g lob in  c o n te n t. As re g a rd s  p ro lificacy , backcrossing  w ith  V ien n a-b lu e  m ale re su lte d  in  vege­
ta t iv e  heterosis. F u r  w as o f  th e  opossum  ty p e  on No. 11 an d  of th e  long  A n g o ra  ty p e  on No- 
10 w hich  sloughed o ff su b se q u e n tly  so t h a t  th e  a d u lt  an im als w ere sh o rt-fu rred . A nim al 
N o. 12 h a d  sh o rt fu r  since  b ir th .  T he iris o f th e  eyes was p ig m en ted  th ro u g h o u t th e  progeny. 
P ig m e n ta tio n  of th e  fu r  is a lw ays b lack  in  th e  n o rm al F , g en era tio n , b u t  w as a g o u ti in  the  
case o f th e  t ra n s p la n te d  o ffsp ring  Nos. 10 an d  11 and  V ienna b lue  in  th e  case  of No. 12. 
T hese  co lou ra tions an d  ch an g es in  fu rrin g  c an n o t be  ex p la in ed  b y  th e  law s o f th e  M endelian 
genetics. Besides th e  p h e n o ty p e s  o f th e  g en era tio n  F t are  n o t in  co n fo rm ity  w ith  th e  M endelian 
law  o f u n ifo rm ity . R e ly in g  on th e  ev idence of th e  t ra n s p la n ta t io n  e x p e rim e n ts  a n d  on  th e  
o b se rv a tio n  of th e  g e n e ra tio n  de riv ed  fro m  th e  backcross w ith  th e  p a re n t  ty p e s , th e  a u th o r  
concludes th a t ,  in  re sp e c t o f  co lour, red  eyed  a lb inos need  n o t n ecessa rily  be  reg ard ed  as 
hom ozygotes.
O V A R IU M  H E T E R O T R A N S P L A N T A T IO N  TO IN D U C E  V E G E T A T IV E  
H Y B R ID IZ A T IO N  IN  P IG S
A. Szabados
BUDAPEST
O v ariu m  tra n s p la n ta t io n  w ith  th e  in te n tio n  o f in d u cin g  v e g e ta tiv e  ch an g es has th u s  
fa r  been  perfo rm ed  e x clu siv e ly  in  ra b b its .
T h e  au th o r, co -o p era tin g  w ith  L . P rohászka , perfo rm ed  o v a riu m  tra n s p la n ta t io n  in  
p igs in  1951. The o v aries  o f  th e  th re e  m iddle  w h ite  do n o r sows w ere t ra n s p la n te d  in to  th re e  
o v arec to m ized  h y b rid  w ild  sow s. T he double  o p e ra tio n  p e rfo rm ed  w ith  la p a ro to m y  las ted  10 
m in u te s , th e  e x tirp a te d  o v a rie s  w ere tran s fe rre d  in to  th e  rec ip ien ts  in  b o d y -w a rm  penicillin  
so lu tio n  an d  th e  t ra n s p la n te d  ovaries w ere f ix ed  in  p lace  b y  c a t g u t  su tu re s , a t  th e  s ta lk .
T h e  recip ien t sow s show ed ev idence of o v u la tio n  as e a rly  as th e  3 5 th  to  4 0 th  day . In  one 
of th e  tra n sp la n te d  o v a rie s  rem o v ed  a t  58 d ay s, follicles a n d  m ajo r co rp o ra  lu te a  w ere found.
O ne of th e  th re e  re c ip ie n t sows k e p t to g e th e r  w ith  a hog , co p u la ted  a t  65 days follo­
w ing th e  op eratio n , b u t  no  co n cep tio n  re su lted .
T h u s, in  all th re e  re c ip ie n ts  th e  h e te ro tra n sp la n ta tio n  p ro d u ced  an d  m a in ta in e d  sexual 
a c t iv ity  la s tin g  severa l m o n th s .
T h e  ovaries fro m  th e  re c ip ie n t sows sacrificed  10 m o n th s  a f te r  tr a n s p la n ta t io n  w ere 
s tu d ied  h isto log ically . T h e  ge rm in al ep ith e liu m  w as d im in ished , p ro g ressiv e  cy stic  degene­
ra tio n  a n d  increased  lu te in iz a tio n  w ere v isib le  in  th e  sections an d  m icro p h o to g ram s.
T h is operation  is th e  f i r s t  successful o v ariu m  tra n s p la n ta t io n  in  pigs p u b lish ed  in  th e  
l i te ra tu re .
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T H E  R O L E  O F  T H E  S K IN  IN  T H E  E X T R A T H Y R O ID A L  131I M ETA B O LISM
G. P eth es
DEPARTMENT OF PHYSIOLOGY, VETERINARY HIGH SCHOOL, BUDAPEST
I n  th e  sk in  of la b o ra to ry  a lb in o  ra ts  30 to  40 p e r  c e n t o f th e  ad m in is te re d  13 4  
a c c u m u la te s .  This re su lts  f ro m  a c tiv e  co n cen tra tio n , as i t  is in d ic a te d  on  th e  one h a n d  b y  th e  
f a c t  t h a t  in  such cases th e  sk in : p la s m a  ra tio  is g rea te r th a n  u n ity ,  an d , on  th e  o th e r  h a n d , 
b y  th e  d ecrease  in  th e  131I  c o n te n t  o f th e  sk in  and  th e  re d u c tio n  of th e  ra tio  to  less th a n  1.0 
in  re sp o n se  to  anions (SCN, C104) in h ib itin g  th e  active  rad io -io d in e  co n ce n tra tin g  m echanism .
T h e re  is a su b s ta n tia l  d iffe ren ce  be tw een  new born  a n d  a d u lt  an im als . T he fo rm er show  
a c tiv e  co n ce n tra tio n  for a b o u t  10 to  14 d a y s  following 131I  a d m in is tra tio n , w hile th e  p h en o ­
m e n o n  does n o t last longer th a n  24 h o u rs  in ad u lt m ales.
A u to rad io g rap h ic  s tu d ies  sh o w ed  th e  co n cen tra tio n  to  ta k e  p lace  in  th e  low er region 
o f  th e  ep id e rm is ; some a cc u m u la tio n  occurs in  th e  h a ir  follicles as well.
I n  fu r th e r  in v es tig a tio n s  o th e r  species were exam in ed  fro m  th is  p o in t o f view . I t  was 
o b se rv e d  th a t  th e  sk in  o f th e  n e w b o rn  dog, cat, ra b b it ,  ch ick , a d u lt  gu in ea  p ig , m ouse and  
fro g  d id  n o t  actively  c o n c e n tra te  13 4 .
T h e  above ex p erim en ts  p ro v e d  th a t  th e  co n cen tra tio n  o f 313I  in  th e  sk in  is a species- 
sp ec if ic  p ro p e rty  of th e  a lb in o  r a t ,  th u s , th is  fa c t should  b e  ta k e n  in to  co n sid era tio n  w ith  
th y r o id  fu n c tio n  tes ts  b a sed  on 314  u p ta k e ,  in  w hich th is  species is used .
C O M PA R A T IV E  ST U D IE S  O F  T H E  E N Z Y M E  P R O D U C IN G  A N D  E X C R E T O R Y  
A CTIV ITIES O F  T H E  L IV E R  IN  FO E T A L  A N D  A D U L T  PIG S
F. K u ta s
DEPARTMENT OF PHYSIOLOGY, VETERINARY HIGH SCHOOL, BUDAPEST
T h e  p ro d u c tio n  of p la sm a  en zy m es and  p lasm a p ro te in s  a re  closely in te r re la te d  p ro c­
esses in  w h ich  th e  liver h a s  a p p a re n tly  a n  im p o rta n t role to  p lay . A b o u t h a lf  o f th e  h e p a tic  
p ro te in  sy n th es is  falls to  en zy m e p ro d u c tio n . The pig was se lec ted  as th e  te s t  o b jec t, in  w hich  
th e  m ac ro m o lecu la r enzym es in  th e  fo e ta l blood are c e r ta in ly  o f fo e ta l orig in , as a re su lt o f 
th e  iso la tin g  action  of th e  e p ith e lio ch o ria l p lacen ta . T here  is p u b lish ed  ev idence to  show  th a t  
p ig  fo e tu se s  have low p lasm a  p ro te in  levels. The a im  of th e  in v es tig a tio n s  w as to  d e te rm in e  
th e  a c t iv i ty  o f th e  foe ta l p la sm a  en zy m es belonging to  th e  d iffe re n t g ro u p s a n d  to  co m pare  
th e s e  v a lu e s  w ith  those  fo r a d u lt  p igs.
T h e  enzym es s tu d ied  b e lo n g  to  tw o  groups: E nzym es produced  by the liver cells (esterases). 
T h e  m an o m e tr ica lly  m easu red  fo e ta l  p la sm a  cholinesterase  a c t iv i ty  is h a lf  o f th e  a d u lt  level. 
T h e  h ig h  v a lu e  for th e  fo e ta l to ta l  cho lestero l/cho lestero l e s te r  ra tio  is an  in d ire c t p ro o f o f th e  
re d u c e d  cho lestero l este rase  a c t iv ity .  O f th e  extrahepatically produced enzym es  th e  a lka line  
p h o s p h a ta s e  has a m uch h ig h er lev e l in  th e  foeta l p lasm a th a n  in  th e  a d u lt  p lasm a . T his m ay  
b e  e x p la in e d  b y  th e  a ssu m p tio n  t h a t  th e  fo e ta l liver has a re s tr ic te d  e x cre to ry  a c tiv ity , d isp ro ­
p o r t io n a te  to  th e  ra te  of en zy m e  p ro d u c tio n . On th e  o th e r  h a n d , th e  low  leve l o f am y lase  in  
th e  fo e ta l  p lasm a  can n o t be  c o rre la te d  w ith  liver fu n c tio n  a n d  seem s to  be  ra th e r  in  connexion  
w ith  th e  low -grade  exocrine fu n c tio n  of th e  foe ta l pancreas.
T h ese  d a ta  in d ica te  t h a t  th e  fo e ta l liv e r appears to  h a v e  a  re s tr ic te d  en zym e-p roducing  
a n d  e x c re to ry  ac tiv ity . A t th e  sa m e  tim e  th e  foe ta l liver w eighs a b o u t tw ice  as m u ch  as th e  
a d u lt  o n e , as expressed in  p e rc e n ta g e  o f th e  bo d y  w eight. T h is is ex p la in ed  b y  th e  hem o p o ie tic  
fu n c tio n  o f th e  liver in  fo e ta l age.
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T O P O G R A P H IC A L  R E L A T IO N S O F  R E T IN A L  D E F E C T S  TO T H E  O P T IC O -
V E G E T A T IV E  FU N C T IO N
M a g d a  R a d n ó t , E . W a l l n e r  a n d  M. H o n ig
FIRST DEPARTMENT OF OPHTHALMOLOGY, MEDICAL UNIVERSITY, BUDAPEST
I t  w as earlie r d e m o n s tra ted  by  th e  a u th o rs  t h a t  lig h t, when reaching th e  e y es , in d u ces 
a p ro m p t, re g u la r  eosinopenia  by  a c tiv a tin g  th e  h y p o p h y sis-a d ren a l system . T o o b ta in  th is  
n o rm al éosinopénie  response, th e  in te g rity  of som e p a r ts  o f th e  re tin a  is in d isp en sab le . In  
d eg en e ra tio  p ig m en to sa  re tin ae , w here th e  p e rip h e ry  is la rge ly  dam aged b u t  th e  c en tru m  
u n im p a ired , no rm al éosinopénie response is fo u n d  even  if  th e  v isual field is re d u c e d  to  5°. 
On th e  o th e r  h an d , in deg en eratio  m acu lae  lu teae , c h a ra c te riz ed  by  in ta c t v ision  in  th e  p e r i­
p h e ry  an d  by  cen tra l sco tom as, even sligh t changes c o u n te ra c t th e  fall of th e  eosinoph ils. 
In  som e cases even  m in u te  defects in th e  cen tru m  — d e te c ta b le  only b y  te s tin g  w ith  blue 
co lour — m ay  p ro h ib it eosinopenia.
T hese  o b se rv a tio n s lead  to  th e  conclusion  t h a t  a re la tiv e ly  small a rea  o f th e  re tin a , 
th a t  is, th e  m acu la  lu te a  o r a p a r t  o f it ,  is responsib le  fo r ligh t-induced  v e g e ta tiv e  responses. 
T he cones o f th e  m acu la  a re  th u s  d e m o n s tra ted  as b e in g  in  m an  th e  s ta r tin g  p o in t  o f  th e  
p a th w a y  th ro u g h  w hich  v eg e ta tiv e  im pulses are  co n v ey ed . T he sam e is su g g ested  to  ap p ly  
to  an im als liv ing  in d a y lig h t and  possessing cen tra l v ision .
C O N T R IB U T IO N S  TO T H E  C O M PA R A TIV E PH Y SIO L O G Y  O F SMOOTH M U S C U L A T U R E  
F . K a t o n a , G y . L á n y i  a n d  M á r ia  W o l l e m a n n  
STATE INSTITUTE OF NEUROSURGERY, BUDAPEST 
A b s tr a c t  n o t  re c e iv e d .
IN T E R R E L A T IO N  B E T W E E N  T H E  M O D E O F  M U SC U LA R  ACTIVITY A N D  T H E
CO N SU M PTIO N  O F  P E R G E N S
J .  F a is z t  a n d  L . J e n d r a s s ik
RESEARCH DEPARTMENT FOR PHYSIOLOGY AND PHYSIOLOGICAL CHEMISTRY,
EÖTVÖS LORÁND UNIVERSITY, BUDAPEST
A ccording to  an  earlie r com m unica tion  of th e  p re se n t au th o rs , d irec tly  o r  in d ire c tly  
s tim u la te d  sk e le ta l m uscles consum e a t  f irs t  a lm o st ex c lusively  K rP , while th e  b re ak d o w n  
of A T P s ta r ts  on ly  a few  seconds a fte rw ard s. T he e x te n t  o f th e  decom position  o f th e s e  m ac ro ­
erg p h o sp h a te s  ( o r —  using th e  suggested  te rm  — “ p e rg en s” ) a t  a given tim e d ep en d s  on  ten s io n  
an d , in  th e  second place, on th e  a m o u n t of w ork  p e rfo rm ed . I t  is now d e m o n s tra te d  t h a t  a 
con sid erab le  a m o u n t o f pergens is consum ed also b y  slow  m u scu la r c o n trac tu re s ; th is  c o n su m p ­
tio n  is, how ever, o f  a d iffe ren t n a tu re : i t  is n o t in  d ire c t p ro p o rtio n  to  e ith e r th e  te n s io n  or 
th e  a m o u n t o f w ork  p e rfo rm ed . T he p e rgen-consum ing  ac tio n  of certa in  c o n tra c tu re -p ro d u ­
cing  ag en ts  is c o u n te rac ted  by  th e ir  p a raly ze rs (e. g. t h a t  of alkali by  lack  o f c a lc iu m , th a t  
o f ace ty lch o lin e  b y  a tro p in e ), while c e rta in  su b s tan ces (e. g. po tassium ) are ab le  to  decom pose 
pergens even  w here an d  w hen  th e y  fail to  p roduce  c o n tra c tu re . Degree of c o n tr a c tu re  and 
deco m p o sitio n  of pergens a re , th erefo re , sep a ra te  ca teg o ries  and  v a ry  from  a g e n t  to  ag en t. 
T h is  is a fu r th e r  p ro o f o f th e  fa c t th a t  th e  chem ism  o f te ta n u s  and  c o n tra c tu re s  a re  fu n d a ­
m en ta lly  d iffe ren t.
T he a u th o rs  an n o u n ce  to  have  succeeded in se ttl in g  an  old problem  of m u sc le  ch em istry  
b y  d e m o n s tra tin g  th a t  p ro te in  p h o sp h a tes  a re  p ro d u c ed  d u rin g  co n traction . T h is  h a s  been 
assum ed  by  severa l earlie r w orkers, and  th e  p re sen t a u th o rs  hav e  e laborated  a p re c ise  m eth o d  
to  p ro v e  it. F ix a tio n  b y  m eans of deep freezing is fo llow ed b y  d é n a tu ra tio n  w ith  a lco h o l — 
ch lo ro fo rm  and  th e n  e x tra c tio n  by  m eans of m ild ly  a lk a lin e  d ilu ted  alcohol (on a c c o u n t o f th e  
b o n d ’s acid  lab ility ). W hile th e  a m o u n t o f P -p ro te in  is v e ry  low in a s ta te  o f re s t ,  i t  m u ltip lie s
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m a n ifo ld  ev en  du rin g  a sh o r t  te rm  of te tan u s . I t  a rises  a lso  du ring  co n tra c tu re s , e. g. u n d e r 
th e  in f lu e n c e  of К  or H 3N , in  a m o u n ts  o f ab o u t 50 у  P /g  o f  m uscle, (a su rp lus ex ced d in g  100 
p e r  c e n t) .  I t  is n o t o b se rv ab le  in  lac tic  acid c o n tra c tu re s .  F u rth e r  in v es tig a tio n s  a re  in 
p ro g re ss .
T H E  E F F E C T  O F  S H -IN H IB IT O R S  ON T H E  P E R IO D IC  ACTIVITY O F  T H E  
F R E S H -W A T E R  M USSEL (A N O D O N T A  CYGNEA)
J . Sa lá n k i
INSTITUTE OF PHYSIOLOGY, MEDICAL UNIVERSITY OF DEBRECEN*
C o n tin u in g  h is s tu d ie s  on  th e  periodic a c t iv ity  o f  A nodonta cygnea, th e  a u th o r  tr ie d  
to  in f lu e n c e  its  co n tro l m ech an ism  b y  m eans of S H -in h ib ito rs .
I t  h a s  been  fo u n d  th a t  th e  S H -inh ib ito rs (CdCl2 a n d  p -ch lo rom ercuribenzoate) u sed  in 
c o n c e n tra t io n s  o f 1 • 10“  6 g /m l a n d  h igher caused a c h a ra c te r is tic  change in th e  slow  rh y th m  
o f p e r io d ic  a c tiv ity :  th e  la s tin g  a c t iv ity  ( th a t longer t h a n  20 hours in d u ra tio n ) w as re p la ce d  
b y  a  re g u la r  period ic  a lte rn a tio n  o f ac tiv e  and re s tin g  p h a se s , 2 to  3 hours in  d u ra tio n . T h e  
s ta te  o f  la s tin g  a c t iv ity  m a y  be  re s to red  b y  th e  a d m in is tra t io n  of cysteine c o n ta in in g  a c tiv e  
S H  g ro u p s .
T h e  a u th o r  has in v e s tig a te d  th e  location  of th e  S H  groups th e  b locking or re s to ra t io n  
o f w h ic h  is invo lved  in  th e  co n tro l o f periodic a c t iv ity . I t  h a s  been show n t h a t  th e  s to p p ag e  
o f c irc u la t io n , w hich in te rfe re s  w ith  th e  flow  of s u b s ta n c e s  from  th e  su rro u n d in g  w a te r  in to  
th e  v a r io u s  organs (n e rv o u s sy s te m , ad d u cto r m u sc les) h a s  no influence on  th e  a c tio n  o f  
S H -in h ib ito rs . P re tre a tm e n t w ith  cocaine (0.01 p e r c e n t)  p re v e n ts  th e  S H -in h ib ito rs  o f u su a l 
c o n c e n tra t io n  (1 • 10~5 g /m l) fro m  exerting  th e ir  a c t io n  o n  periodic ac tiv ity . A fte r  c u ttin g  
th e  sy p h o n  nerves th e  S H -in h ib ito rs  do n o t influence th e  slow  rh y th m  or th e  p rev io u sly  in d u ced  
c h an g e s  in  a c tiv ity  cease, w hile  as app lied  d irec tly  to  th e  sy p h o n  area of th e  cu tic le  th e  SH - 
in h ib i to r s  p ro d u ce  th e  c h a ra c te ris tic  changes in  rh y th m .
T h ese  re su lts  in d ic a te  t h a t  th e  slow rh y th m  of th e  p e rio d ic  a c tiv ity  o f A n odon ta  cygnea  
m a y  b e  c h a ra c te ris tic a lly  a lte re d  b y  th e  use o f S H -in h ib ito rs  and th a t  th e  S H -in h ib ito rs  
e x e r t  th e i r  ac tio n  th ro u g h  a  re flex  m echanism . T he a u th o r  concludes th a t  th e  ch an g e  in  th e  
slow  r h y th m  is an  a d a p tiv e  re a c tio n  of th e  an im al, w i th  th e  ox idative  m etab o lism  of th e  
c u tic u la r  recep to rs  b e in g  m a in ly  involved .
H IS T O P H Y S IO L O G IC A L  D IU R N A L  R H Y TH M  S T U D IE S  ON T H E  V E G E T A T IV E  
G A N G L IO N  C E L L S O F  T H E  R E T IN A  O F  A LB IN O  RATS
Magdolna  M. O d o r f e r
INSTITUTE OF GENERAL ZOOLOGY AND COMPARATIVE ANATOMY, EÖTVÖS LORÁND 
UNIVERSITY, BUDAPEST
I n  m ale a lb ino  r a ts ,  m a in ta in e d  a t c o n s ta n t te m p e ra tu re  and u n d e r s ta n d a rd iz e d  
c o n d it io n s  o f illu m in a tio n , th e  v e g e ta tiv e  ganglion cells o f th e  re tin a  show w ell-defined  d iu rn a l 
rh y th m ic  changes in  s tru c tu re .
V e g e ta tiv e  g ang lion  cells fro m  anim als killed  a t  n o o n  co n ta in  a t  th e  p e r ip h e ry  of th e  
cells g ra n u le s  v a ry in g  in  size a n d  sta in in g  w ith  c h ro m e h em a to x y lin . Besides, a t  th is  tim e  of 
th e  d a y  cells ch a ra c te riz ed  b y  v e ry  th in  cy to p lasm  a re  f re q u e n t and even n a k e d  n u c le i, 
p re s u m a b ly  in  th e  p h ase  o f  re s t i tu t io n , are found.
I n  th e  an im als k illed  b e tw ee n  17 and 18 p. m . th e  v e g e ta tiv e  cells are less g ra n u la te d . 
A m o n g  th e  g ranu les, m a n y  l it t le  ro u n d  vacuoles a p p e a r  w h ich  seem to  be o p tic a lly  e m p ty .
* In v e s tig a tio n s  w ere ca rried  o u t a t  Moscow S ta te  L om onosov U n iv e rs ity , C h a ir o f 
A n im a l P hysio logy .
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T he cy top lasm  o f th e  v e g e ta tiv e  gang lion  cells in  th e  an im als k illed  a t  m id n ig h t is 
fo am y , a n d  p h lo x inoph ilic  d ro p le ts  v a ry in g  in  size a re  f req u e n tly  v isib le n e a r  th e  nucleus. 
T h e  c o n te n t o f th e  v acuo les o b se rv ed  earlie r in  th e  d a y  is p re su m ab ly  s ta in in g  in  th ese  cells 
w ith  ph loxine.
T he v eg e ta tiv e  g an g lio n  cells o f th e  an im als killed in  th e  m orn ing  c o n ta in  t in y  ph lox i­
noph ilic  d ro p le ts  a t  th e  p e r ip h e ry  o f th e  cy to p lasm , an d  am o n g  these  a p p ea r v e ry  sm a ll gram iles 
s ta in in g  w ith  ch ro m eh em ato x y lin .
T he d iu rn a l rh y th m ic  changes observed  in  th e  s tru c tu re  o f th e  v e g e ta t iv e  ganglion  
cells o f  th e  re tin a  o f  a lb in o  r a ts  resem ble  consp icuously  th o se  s tru c tu ra l ch an g es w h ich  were 
e a rlie r  described b y  th e  a u th o r  in  th e  su p ra o p tic  an d  p a ra v e n tr ic u la r  n uc le i o f  a lb in o  mice.
A u th o r a ttr ib u te s  g re a t  sign ificance to  th e  d iu rn a l rh y th m ic  s tru c tu ra l  ch an g es stu d ied  
in  th e  ab o v e-m en tioned  g an g lio n  cells o f  th e  re tin a , a n d  believes t h a t  th e se  o b se rv a tio n s 
a ffirm  th e  hyp o th esis  o f  B e c h e r  w ho reg ard s th e  re tin a  as th e  door o f th e  “ h e lio tro p es  B ew ir­
k u n g ssy stem ” .
D IU R N A L  R H Y T H M IC  C H A N G E S O F  E L E C T R O L Y T E S  IN  T H E  B L O O D  S E R U M  OF
W H IT E  RATS
M. K u n cz
INSTITUTE OF GENERAL ZOOLOGY AND COMPARATIVE ANATOMY, EÖTVÖS LORAND 
UNIVERSITY, BUDAPEST
L a s t y ea r we p re sen te d  a re p o rt  acco rd ing  to  w h ich  th e  d iuresis a n d  th e  a m o u n t of 
c o n s t itu e n ts  in th e  u rin e  o f w h ite  r a ts  show  a re g u la rly  recu rrin g  d iu rn a l f lu c tu a t io n  un d er 
c e r ta in  conditions. S u b seq u e n tly , o u r in v estig a tio n s w ere focussed on th e  d e te c tio n  of th e  
d ire c t  fa c to r  responsib le  fo r th e  f lu c tu a tio n  in  th e  ex cre tio n  of u rin e .T h e re fo re , a n  ex am in a tio n  
o f  th e  co n stitu e n ts  o f th e  b lood  se ru m  seem ed to  be  in d ica ted .
W a te r  and  d ry  m a te ria l  c o n te n t, fu r th e r  th e  c o n ce n tra tio n  of N a+ , K + , Cl-  a n d  P O 7 
in  th e  sera  o f w h ite  r a ts  w ere d e te rm in ed  fo u r tim es a  d a y , i. e. a t  6, 12, 18 a n d  24 hours. 
T h e  an im als were k e p t u n d e r  s ta n d a rd  co n d itions, fed a t  6 p . m ., and  k e p t in  d a rk n ess  from  
6 p. m. to  6 a. m.
O ur obse rv a tio n s rev ea led  a d iu rn a l f lu c tu a tio n  o f th e  serum  c o n s titu e n ts . T h e  w a ter 
c o n te n t  o f th e  serum  te n d s  to w ard s  a m ax im u m  a t  n ig h t;  acco rd ing ly , th e  d ry -m a te ria l 
c o n te n t  reaches i ts  m in im u m  sim u ltan eo u sly . T he co n ce n tra tio n  of th e  e le c tro ly te s  in  to to  is 
likew ise low est a t  m id n ig h t a n d  h ig h est be tw een  noon an d  6 p. m . T he f lu c tu a t io n  o f several 
e lec tro ly te s  is n o t q u ite  th e  sam e, th e ir  co n cen tra tio n  being  su b jec t to  th e  sm a lle s t d iu rn a l 
v a r ia tio n , while t h a t  o f P 0 4 is su b je c t to  th e  la rg e s t. No an tag o n ism  co u ld  be  observed  
reg ard in g  changes o f N a + a n d  K + .
T h e  ra te  o f m ax im u m  change  in  th e  d iu rn a l f lu c tu a tio n  varies fro m  5 to  10 p e r cent 
in  th e  case o f th e  ex am in ed  com pounds. T h o u g h  th e  r a te  o f  f lu c tu a tio n  h as  to  be  ta k e n  in to  
co n sid era tio n  w hen d e te rm in in g  th e  e lectro ly tes, we do n o t th in k  t h a t  th is  ch an g e  alone 
sh o u ld  be m ade responsib le  fo r  th e  d iu rn a l f lu c tu a tio n s  o f th e  d iuresis a n d  on th e  q u a n tita tiv e  
com position  of th e  u rin e . A lso o th e r  changes (p lasm a vo lum e, b lood p ressu re , d iu rn a l changes 
o f th e  A D H  secretion , e tc .)  p la y  p ro b a b ly  an  im p o r ta n t  p a r t  in th is  p h en o m en o n .
T H E  E F F E C T  O F  D IE T S  O F  D IF F E R E N T  P R O T E IN  C O N TEN T O N  T H E  S E X U A L
F U N C T IO N  O F  W H IT E  RATS
L. B er t ó k , L. P én ze s  a n d  A. Szék y
RESEARCH INSTITUTE FOR ANIMAL PHYSIOLOGY, BUDAPEST 
and
NATIONAL INSTITUTE OF ANIMAL HYGIENE, BUDAPEST
T h e  effect o f d ie ts  w ith  d iffe ren t p ro te in  c o n te n t on th e  fu n c tio n  o f g e n ita l  o rgans of 
fem ale W is ta r  ra ts  was in v es tig a te d . F o u r k inds o f d ie ts  w ere fed  to  d iffe re n t g ro u p s  of tes t 
an im als . To ra ts  o f g ro u p  I  a d ie t co n ta in in g  36%  d igestib le  p ro te in  (70%  o f w h ich  was of
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a n im a l o rig in ) was fed, w hile  th o s e  o f  group  II  (con tro ls) rece iv ed  th e  n o rm al d ie t co n ta in in g  
1 8 %  p ro te in  (40%  of w hich  w as o f  an im al origin). G ro u p  I I I  received  on ly  6%  p ro te in  (ex ­
c lu s iv e ly  o f p lan t origin), a n d  g ro u p  IV  was fed a s e m isy n th e tic  d ie t co m p le te ly  devo id  of 
p r o te in .  A ll these d iets w ere iso ca lo ric .
T h e  sexual fu n c tio n  o f  th e  te s ts  was con tro lled  b y  th e  m icroscopical in v es tig a tio n  of 
sa m p le s  sc rap ed  off th e  v a g in a l e p ith e liu m  every d ay ; a f te r  h a v in g  sacrificed  th em , we su b je c t­
ed  t h e i r  ovaries and u te ru s  to  h is to lo g ica l ex am ination . D ie t v e ry  rich  in  p ro te in  (group I) 
h a d  n o  h a rm fu l effect on th e  s e x u a l  fu n c tio n  of th e  an im a ls  d u rin g  th e  70 days o f th e  e x p eri­
m e n t .  H isto log ica l in v e s tig a tio n s  rev ea led  a norm al v a g in a l cycle. C ontrol an im als  o f g roup  
I I  sh o w ed , o f course, a n o rm a l co n d itio n  no t on ly  in  re sp e c t o f  th e  vag ina l cycle b u t  also 
c o n c e rn in g  histological p ro p e rt ie s  o f  th e  ovary  and  u te ru s . T h e  vag in a l cycle o f an im als , fed 
a  d ie t  p o o r  in p ro tein  (g roup  I I I )  fo r  70 days, p roved  lik ew ise  n o rm al b u t  a h is to lo g ica l e x a ­
m in a t io n  of th e  ovaries a n d  u te r u s  o f  these  an im als re v e a le d  changes (d eg en e ra ted  o va , 
s l ig h tly  a tro p h ic  u te ru s) w h ich  ex c lu d ed  the  poss ib ility  o f  concep tion . A nim als fed  a d ie t 
d e v o id  o f p ro te in  (group IV ) d isc o n tin u e d  all sexual fu n c tio n s  a lread y  a fte r  10 to  12 days. 
H is to lo g ic a l in v estig a tio n  sh o w ed  a  com plete  a tro p h y  o f th e ir  in n e r  sexual o rgans. E a rlie r  
d ie ts  w e re  found  to hav e  no  in f lu e n c e  on sexual fu n c tio n , as an im als th a t  h ad  been  fed  36, 
18 a n d  6 %  digestible p ro te in , re sp e c tiv e ly , reached th e  p e rio d  o f an o es tru s likew ise 10 to  12 
d a y s  a f te r  s ta rtin g  a p ro te in -fre e  d ie t.
O n  th e  12th d ay  of a n o e s tru s  o r th e  25th d ay  a f te r  s ta r t in g  th e  p ro te in -free  d ie t  o estrus 
c o u ld  b e  p ro d u ced  in 2 to  3 d ay s  b y  th e  in jec tion  of c h o rio n -g o n ad o tro p ic  horm one p re p a ra tio n s . 
T h is  s t a te  la s ts , how ever, o n ly  a s h o r t  tim e  afte r w hich  a n o e s tru s  sets in  again.
W h en  pro tein -free  d ie t  w as  rep laced  afte r 25 d ay s  b y  one  of norm al p ro te in  co n te n t 
s e x u a l fu n c tio n s  rev ived  in  10 to  12 d ays. In  th e  p a th o g e n es is  o f “ lager a m e n o rrh ea ” , beside 
e ffe c ts  d u e  to  th e  nervous sy s te m , a lso th e  role o f ch ro n ic  p ro te in  deficiency is em phasized .
P R O P E R D IN  L E V E L  IN  D IF F E R E N T  R A C E S O F  RATS 
G y . S z e m e r e  a n d  L. Cs ík
INSTITUTE OF BIOLOGY, MEDICAL UNIVERSITY, SZEGED
A u th o rs  have earlie r p u b lis h e d  th e  results o f in v e s tig a tio n s  in  w hich th e y  com pared  
th e  c o m p le m e n t t itre  and b a c te r ic id a l  pow er of sera be lo n g in g  to  ra ts  of d ifferen t races (w ild, 
l a b o r a to r y  w h ite , and W ista r). T h e y  p o in ted  ou t th a t  se ra  o f  w ild ra ts  con ta ined  th e  g rea tes t 
a n d  th o se  o f lab o ra to ry  w h ite  s t r a in  th e  sm allest a m o u n t o f th e se  fac to rs  of n a tu ra l im m u n ity . 
A u th o rs  supposed  th a t  th ese  r e s u l ts  m ig h t be in c o n n ec tio n  w ith  d iffe ren t p ro p e rd in  levels 
in  th e s e  an im als.
A  re ce n t ex am in atio n  o f th e  p ro p e rd in  level o f th e se  d iffe re n t s tra in s  show ed th a t  sera 
o f w ild  r a t s  con ta ined  30.5 to  4 0 .0  U /m l of p roperd in  (a v e ra g e : 36.65 U), while th o se  of lab o ­
r a to r y  w h ite  stra ins 15.0 to  24.0 U /m l (average: 18.35 U ). R a ts  descended  from  th e  inb red  
s to c k  o f  th e  W ista r la b o ra to ry  sh o w ed  in te rm ed ia te  v a lu es o f 22.0 to  33.0 U /m l (av erag e: 
28.4 U ).
T h ese  values are in  a c c o rd a n c e  w ith  those of co m p lem en t t i t r e  and  b ac te ric id a l a c tiv ity  
o f  b lo o d  se ra , and ju s tify  th e  a s su m p tio n  th a t  b o th  p ro p e rd in  lev e l an d  o th e r fac to rs  o f n a tu ra l 
im m u n i ty  a re  governed b y  co m m o n  h u m oural and  n eu ro g en ic  processes. T hese re su lts  also 
su g g e s t t h a t  th e  p roperd in  lev e l a n d  th e  degree of n a tu ra l  im m u n ity  a re  p ro p e rtie s  w hich 
— as h a s  been  form erly  p o in te d  o u t  — could be m o d ified  b y  som e ex te rn a l fa c to rs  w hich 
h a v e  c h a n g e d  during  th e  d o m e s tic a tio n  of lab o ra to ry  ra ts .
N E W  C O N TR IB U TIO N S T O  T H E  R O L E  O F  P A R A T H Y R O ID  IN  P R O T E IN
M ETABOLISM
T . M o n t s k ó , J .  T a r já n  a n d  A. T ig y i 
DEPARTMENT OF BIOLOGY, MEDICAL UNIVERSITY, PÉCS 
A b s tra c t  no t received.
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